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The literature on spinal cord tumors with operation begins with the 
epoch-making case of Horsley and Gowers in 1888, although Leyden 
in 1874 and Erb again in 1878 urged surgical procedure in cases 
where the diagnosis could be safely established. The high standing of 
the Eq.glish neurologist. Sir William Gowers,* an honorary member of 
the Association ; the accuracy of the diagnosis ; the keenness and cer- 
tainty of the sutgeon’s skill, and the brilliancy of the results obtained 
in this first operation attracted others to this most important field, so 
that Starr, ^ in June, 1895, was able to collect 22 cases of spinal cord 
tumors, with operations. Of these 22 the tumor was successfully re- 
moved in 13, while death followed the operation in 9. Of the success- 
ful operations, a recovery from the condition of .paraplegia occurred 


1 Read at the Twenty-eighth Annual Meeting of the American Neurological Association 
held at New York, June 5, 6, and 7, 1902. 

- Med. Chirurg. Trans., 1888, p. 407. 

3 The American Journal of the Medical SaENCES, June, 1895, p. C13. 
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in 6. In explanation of the unfavorable results, Starr well says that an 
operation has not been undertaken until the tumor has been going on 
for a number of months, and until the secondary destruction of the 
spinal cord tissues was of such a nature that a regeneration of the 
nerve elements was practically out of the question. 

Bruns, in 1898, collected 20 unquestioned cases of spinal tumor, with 
operation. In 18 of the 20 cases the coi’rectly diagnosed tumor was 
removed during the operation ; in 1 instance it was not found be- 
cause the opening was made too low, and in another case because it 
was a flat sarcoma of the meninges, which was not recognized during 
the operation. In 6 of these 20 cases marked improvement and even 
recovery was attained — that is, exactly’’ 30 per cent. ; in 2 Onlj^ very 
slight and in 1 temiDorary improvement followed. In 12 cases death 
occurred — 9 soon after o23eration, b}’- shock after hemorrhage and 
sepsis ; 3 at a later date, by relapse, marasmus, and extension of the 
tumor, which was not discovered during the operation. 

Of these 20 cases, in 14 the tumor was located in the thoracic region, 
2 in the lumbar, 2 in the sacral, and 1 in the cervical. The nature of 
the tumor i-emoved was sarcoma in 9, psammoma in 2, and 1 each 
of fibromyxoma, lipoma, endothelioma, echinococcus, lymphangioma, 
tubercle, and in 3 not stated. The tumor was found to be extradural 
in 11 cases, intradural iu 7, and not stated in 2. 

The next notable addition to the literature on the subject was made 
by Putuam and Warren,' of Boston, in 1899. They reported 33 cases 
of tumor with operation. Of these 7 led to recovery and 10 to more 
or less imjirovemeut, although only in 5 of these latter was the improve- 
ment considerahle or lasting. The neoplasms removed in the satisfac- 
torj"^ cases were fibroma iu 3 cases, echinococcus in 2, and 1 each of 
lipoma, psammoma, and sarcoma. 

In 10, perhaps 12 cases, operation seems to have hastened deatli, 
while in 9 the operation seems to have made little difference in the 
progress of the case. The location of the tumor in these cases was : 
extradural, 20 ; intradural, 7 ; intradural and extradural, 1 ; intra- 
medullary, 1 ; not stated, 4. The nature of the tumor was sarcoma in 
14, echinococcus in 5, fibroma in 2, psammoma in 2, and 1 each of endo- 
thelioma, cancer, fibrom)"xoma, chondrosarcoma, lipoma, lymphangi- 
oma, and tumor of the vertebra. The tumor was located in the thoracic 
region in 25 cases, 2 in the lumbar region, 1 in the sacral, 1 in the 
cervical, 1 in the thoracic and lumbar, 1 in lumbar and sacral, and 2 
not stated. 

The next classified list of spinal cord tumors with operation to appear 
in the current literature is that of Samuel Lloyd’s, published in the 


■ TitE American Journal of the Medical Sciences, October, 1S99. 
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Philadelphia Medical Journal, February 22, 1902. The list is incom- 
plete, as it does not contain the case of Starr and McCosh,’ published in 
the Journal of the American Medical Association, August 31, 1901 ; nor 
Oppenheim’s case, published in the Berliner klinische Wochenschrift, 
January 13, 1902 ; nor Fedor Krause’s case, published in the Berliner 
klinische Wochenschrift, June 3, 1901. The list includes some cases not 
properly belonging to spinal cord tumors. 

Lloyd included 61 cases in his list. Of these 16 recovered, or 31.37 
per cent. ; 4 improved, 2 were unimproved, and 5 died immediately 
and 23 some time after the operation. 

The location of the tumor was as follows : extradural, 29 ; intra- 
dural, 10 ; intravertebral, 10 ; extravertebral, 14 ; not stated, 3. The 
nature of the tumor was sarcoma in 15 cases, echinococcus in 8, lipoma 
in 3 ; cancer, abscess, fibi’oma, lymphangioma, psammoma in 2 each ; 
myxosarcoma, myxoma, chondrosarcoma, osteosarcoma, enchondroma 
in 1 each, and in 10 not stated. The tumor was located 37 times in 
the thoracic region, 7 in the lumbar, 2 in the cervical, 1 in the sacral, 
and not stated in 2. 

From a study of these different collections the sarcoma is by far the 
most common tumor affecting the spinal cord. It was found present in 
45 per cent, in Bruns’, 42 per cent, in Putnam’s, and in 29.4 per cent, of 
Lloyd’s cases. The most frequented portion seems to be the thoracic 
region, while the cervical is the least frequented. In situation the 
extradural is much more prevalent than the intradural, while the intra- 
medullary is extremely rare. 

The percentage of recovery in Bruns’ and Lloyd’s collection is prac- 
tically the same, being 30 per cent, in the former and 31.37 per cent, 
in the latter. In Putnam and Warren’s collection the percentage is 
lower, being 21.2 per cent., while the jjercentage of improvement is 
also 21.2 per cent. The history of the case which we desire to place 
on record is as follows : 

April 2, 1902, Dr. Putnam was called to see the patient, J. E,, and 
obtained the following history : Male, aged forty-five years ; married, 
but has no children ; habits temperate. Previous history of good 
health all his life and freedom from any serious accidents ; no falls 
upon the back. In the autumn of 1900 he complained of occasional 
sudden, sharp attacks of pain. These would begin in the back of the 
neck and radiate around the neck and up the occiput. The pains 
would last from two to five minutes, during which time he says he 
suffered most intense agony. He would grasp a chair in front of him 
and hang on, but, in spite of himself, he would be forced to yell and 
scream with pain. He says that on two occasions he lost consciousness, 
and he would frequently have dizzy attacks. During the first few 
months the intervals of freedom from pain were often a week, but 


’ Starr, M. Allen. Philadelphia Medical Journal, Pebruary 8, 1902. 
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gradually the intervals shortened, until he would have them several 
times daily. In addition to the symptoms of periodical pain he suffered 
from some constipation and from difficulty in fully emptying the bladder. 
Iq the spring of 1901 he went to California, and later to Hot Springs, 
Ark., believing that he was suffering from rheumatism. His best recol- 
lection is that he had a sensation of numbness in the left hand in the 
■spring of 1901, and that was followed by weakness of the muscles of 
the left hand and arm. The right hand was affected with numbness and 
weakness some months later. The legs were affected with weakness and 
disturbed sensation in December, 1901 ; he was, however, able to walk 
until the early part of February, 1902. From March until April 2d 
the symptoms increased. Examination by Dr. Putnam at that time 
revealed the following conditions : 

Eeflexes of flexors and extensors of forearms and of biceps and tri- 
ceps very much exaggerated. 

Reflexes of abdominal muscles and cremasteric reflex exaggerated ; 
knee-jerks and ankle clonus and patellar clonus were very marked. 
Babinksi reflex present. There was a large bed-sore over the sacrum. 
There was no other trophic disturbance. There was no control over the 
bowels and bladder. Bowels were constipated and urine was voided 
involuntarily. There was total loss of sensation from the clavicle down, 
this being tested with an assthesiometer and with heat and cold. Motion 
was entirely lost in the muscles of the left arm and leg. There was 
some power in all the muscles of the right arm and right leg. At that 
examination no contractures or muscular rigidity were observed. 

The vision was good. Pupils contracted readily to light ; left pupil 
was smaller than right. 

A diagnosis of tumor of the third cervical segment of the cord was 
made, and operation was suggested as the only means for relief. The 
following day the case passed into other hands, under the promise of 
relief without surgical interference. The patient gradually grew worse, 
and on April 20th Dr. Krauss was called to make an examination, 
without knowledge of what had gone before or of the diagnosis of the 
previous examinations. 

Careful examinations, both physical and electrical, covering several 
days, were made, and the diagnosis of spinal cord tumor of the third 
cervical segment was made, and an operation was urgently advised as 
the only procedure likely to afford relief. Dr. Roswell Park was asked 
to operate at this locality, and his report is here appended. 

Report of the Operation. (By Roswell Park, M.D.) This was per- 
formed April 28, 1902. There was no difference of opinion as to the 
approximate location of the (supposititious) tumor ; the lesion seemed 
to distinctly involve the third and fourth cervical segments of the cord. 

Operation was made difficult by the shortness and stoutness of the 
neck. The incision extended superficially from the hair line down to 
the vertebra prominens. Chloroform was the anaesthetic used at first 
and mostly relied on. When the incision was begun he was breathing 
about eight times a minute. The position in which he was necessarily 
placed embarrassed his respiration still more. Before the separation 
of the muscles from the bone had begun he became cyanosed and ceased 
breathing. Artificial respiration was promptly resorted to, its necessity 
threatening to interfere with our antiseptic technique. Subsequent 
results showed, however, that our precautions were effective. 
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After thus restoring him the soft structures were rapidly separated 
on either side from the posterior vertebral surfaces ; then with sharp 
cutting forceps the arches of the third, fourth, and fifth vertebrie were 
divided, the divided portions lifted and completely removed, and the 
spinal dura exposed for more than 4 cm. This membrane seemed a 
little dusky in hue and somewhat distended. With a sharp-pointed 
small knife I then punctured it at about the middle of the exposed 
area. Instantly there shot up to a height of at least a foot a tiny jet of 
cerebro-spinal fluid. 

Within a few seconds after the hitradural 'pressure was thus removed his 
respirations became more full and rajiid, and within a feAV minutes had 
risen from eight to eighteen a minute. 

The dura was then opened to the full length of its exposure. Project- 
ing downward into this opening, partly concealed by the vertebral arch 
above, was a small tumor, reddish in color, and in appearance much 
like the choroid plexus, subdural, originating apparently in the pia- 
arachnoid, in length about 2 cm., its diameter a little longer than that 
of a common lead-pencil. It was not a difficult matter to detacli it 
from the dura and from the sulcus, where it lay nestled, and then to 
pull it down from above, and so remove it, apparently, entirely. It 
was located rather to the right of the middle line, and its most distinct 
pressure was made upon the posterior columns of the right half of the 
cord. 

The growth was not particularly vascular, and hemorrhage did not 
uncomfortably complicate the case at any time. As a matter of pre- 
caution, however, I applied adrenalin solution, 1 : 1000, • on small 
tampons, and had the satisfaction of seeing the surface dry before 
closing the dura. 

There being no apparent indication for any further intervention, I 
closed the dura with fine catgut and the balance of the wound with 
numerous buried sutures of catgut, and finally with silkworm-gut, without 
drainage. His condition at the conclusion at the operation was much 
more satisfactory than at its commencement. No plaster-of-Paris or 
other rigid splint for the head and trunk was used. The dressings 
were first changed on the third day, then not until the ninth. The 
wound healed throughout its entire extent b)’’ primary union. A 
microscopic study of the growth, made by Dr. Gaylord, in the State 
Cancer Laboratory, showed it to be a sarcoma of the round-celled type. 

Subsequent History. The condition of the patient was extremely 
good after the operation, and he made an uninterrupted surgical 
recovery, which we must credit to the faultless technique of Dr. Park. 
During the ten weeks since the operation the following changes in his 
condition have been noted : Motion has returned to all the muscles of 
the right arm and leg. Sensation of the right side has not returned. 
Sensation has returned to the left side, but the muscles are still without 
voluntary power, so that at the time of the present writing the patient 
has the symptoms of Brown-Sequard paralysis — motion on right side 
and some sensation on the left side. The reflexes all over the body 
are stiil very much exaggerated. The bed-sore is healing under the 
influence of brewers’ yeast. The urine is still passed involuntarily, 
but the patient is slowly improving. Each week shows increased 
muscular power and improved sensation. The paroxysms of pain have 
disappeared, the patient feels comfortable, is buoyant, and hopeful. 
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From a study of the literature of spinal cord tumors we believe our 
case to be unique for several reasons: 1. It is the only tumor of the 
spinal cord affecting the dipper cervical region which has been so far 
recorded. 2, It is the only cervical cord tumor which has gone on to 
an uninterrupted course toward recovery. 3. It was definitely located 
and quickly removed without sacrifice of spinous processes and laminse, 
and the short incision made a remarkably rapid closure. 4. The 
involvement of the phrenic nerve added an element of danger which 
was quickly removed during the progress of the operation. 5. From 
the surgeon’s standpoint, it was located in the most inaccessible portion 
of the spinal cord, by virtue of the cervical curvature of the spinal 
column offering a concave field for operation instead of a convex. 


STUDIES OF OVARIAN EMBRYOMATA, OR SO-CALLED 
OVARIAN DERMOID CYSTS. 

By WiimiAJt Frederick .Teeke, I\I.D., 

INTERNE AT THE LAKESIDE HOSPITAL, CLEVELAND, OHIO. 

/ 

Everyone who has had the good fortune to study a series of ovarian 
cysts has found a certain small percentage of them to belong to the so- 
called dermoid variety. According to Olshausen, about per cent, of 
the ovarian cysts are of this kind. The so-called dermoid cysts of the 
ovary have given rise to so many conflicting views as regards their 
origin and structure that the literature is full of all kinds of polemics 
of which they are the subjects. Many of the older theories, themselves, 
seem to-day to be pathological curiosities. New theories as to their 
origin have, therefore, been received with a certain amount of reserve. 
The works of Pfannenstiel,* Kroemer,^ and "Wilms, ^ however, seem to 
have approached more iieaidy an ultimate solution of the problem than 
any that have appeared. 

It is not the intention of this paper to introduce au)^ new sjieculations 
concerning the origin of these tumors, but to describe as accurately as 
possible three so-called dermoid cysts of the ovary which have come to 
my hands for pathological diagnosis through the kindness of Dr. D. P. 
Allen, who removed them. Fortunately these three cysts represent 
quite distinct and separate features of this kind of new-growth in the 
ovary, and the study of them has yielded pathological findings similar to 
those described by Pfannenstiel, Kroemer, and Wilms. 

Before beginning the description of these specimens it would seem 
pi’oper, thei'efore, to mention briefly some of the conclusions reached by 
these men, which are exemplified by my pathological findings. 
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Wilms® [showed that the so-called ovarian dermoids are to he held 
distinctively separate from the true dermoid cysts found in the head, 
neck, thorax, and other parts of the body. He also showed that the 
“embryome” or “zotte,” which is the actively growing, or dynamic, 
portion of the cyst has representative tissues from each of the three 
primordial germinal layers, the ectoderm, the mesoderm, and the endo- 
derm; that the order in which these tissues is produced is similar to 
the physiological process in the formation of the embryo. Accordingly, 
the skin, hair, teeth, etc. — ectodermal products principally — are the most 
conspicuous and most highly developed in the “ embryome,” while the 
visceral organs are seldom represented ; for in the embryo the ectoderm 
and the cephalic end are differentiated and more highly organized long 
before the “anlage” of the -splanchnic organs and the caudal end are 
differentiated. Further development to the complete embryo is soon 
turned aside by the hindrances of pressure and want of space, so that 
degenerative changes set in and pathological processes supervene which 
preclude any further development of the embryo as such. By stopping 
the process of development, thus, at any early stage, when the ectoderm 
is fairly well developed, the mesoderm less so, and the endoderm repre- 
sented probably by merely a single layer of cells, it is evident that the 
last may he overlooked. Hence, it is easy to understand why, in some 
observations, the absence of representatives from the three primordial 
layers has been maintained, though a careful microscopic search will 
show them. 

In the normal embryo there is an individual circulatory system very 
early in the life-history of the organism which is entirely separate from 
that of the mother, though it receives its soluble nutriment in the plasma 
through the placenta. In the so-called dermoid of the ovary, on the 
other hand, there is no placenta, nor is there even any decidual mem- 
brane formed in the uterus of the mother, which is one important point 
that serves to distinctly mark these structures from ovarian or abdominal 
pregnancies, in which cases an uterine decidua is always formed. The 
vascular system of the so-called ovarian dermoid is in direct continuity 
with that of the host without the intervention of a placenta, though, to 
be sure, new bloodvessels are formed as in all newly developing tissues, 
and in some cases even a more or less rudimentary bone-marrow is 
present which may subserve in a small way to the new-formation of 
blood corpuscles. Such a bone-marrow is found in Specimens 1 and 2. 

Wilms then naturally comes to the conclusion that the so-called 
dermoid of the ovary is not of dermal origin, and is not a true dermoid, 
but he speaks of the new-growth as a “rudimentary ovarial parasite.” 

The Germans have referred for a long time to the actively growing 
portion of these cysts as the “embr 3 ’'ome,” in order to distinguish them 
from the true dermoids, which name they reserve for congenital cysts 
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containing skin, hair, etc., found elsewhere in the body and of different 
origin. A good translation of this term into English is “embryoraa,” 
and I shall use this in referring to the actively growing portion of the 
cyst in the following descriptions in contradistinction to the whole 
ovarian cyst, cyst wall, etc. 

PfannenstieP and KroemeP came to the conclusion that the embryoma 
is of ovulogenous derivation, and that it is not due to a maldevelopment 
of Pfliiger’s plugs or cell-nests ; nor is it an example of parthenogenesis. 
They limit parthenogenesis to the physiological process by which a living 
individual is produced asexually for the purpose of maintaining a 
species. Pfannenstiel asserts that while the “embryoma” develops from 
the ovum, the cystic portion of the tumor is derived from the walls of the 
Graafian follicle. 

Dr. J. G. Clark^ reviews Kroemer’s original work, and criticises it 
very favorably in Progressive Medicine, saying in conclusion; “It 
seems to me that Kroemer has furnished very strong arguments in favor 
of this theory, and if all his observations can be substantiated there can 
be no longer any doubt as to its correctness.” 

Kroemer comes to a full agreement with Wilms, who first offered 
substantial proof concerning the ovulogenous development of these 
tumors. 

In describing the anatomy of these specimens it would be fruitless, 
and also beyond the limits of this paper, to go into minute details in 
respect to the shape assumed by each kind of tissue present, and all the 
details of its histology, since that would cover the greater part of a 
treatise on histology, for almost all of the principal tissues of the body 
are reiiresented in these growths. Also, macroscopically the anatomy of 
each embryoraa difiers in greater or less degree from every other one. 
Therefore, only the more important findings which are characteristic of 
this kind of new-growth will be described. Also, the macroscopic and 
microscopic descriptions will not be completely separated, since the aid 
of the one will be called upon to elucidate or support the findings of the 
other. Where a conclusion may be drawn from the condition of a tissue 
found, it will be mentioned immediately, rather than separate these 
remarks from the picture in question. 

Description of Three Cysts and Their Contents. 

Specimen 1 (Fig. 1) was removed from Mrs. H. A., aged forty- 
®ight years, nationality Russian. She had had eleven living children 
and two miscarriages. Family and personal histories unimportant, with 
the exception that sixteen years ago the patient was told she had a 
tumor in the pelvis about the size of a lemon. This increased gradually 
in size until some years later, when she began to feel the tumor herself 
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above the brim of the pelvis. The tumor caused no pain, nor did it 
interfere with repeated pregnancies. 

The tumor was removed July 28, 1902, by Dr. Allen, on account of 
pressure and urinary disturbances it was causing. 

Macroscopically the tumor is found to be a cyst of the right ovary, 
measuring 13 cm. in diameter and of 1 ^ litres content. The exterior of 
the cyst is of a dull yellowish white, in places shading into a bluish 
color. The surface is for the most part smooth, only here and there 
roughened by a few small tabs of fibrous adhesions. The right ovary 
and tube are adherent to the cyst, and also a portion of the fimbriated 
end of the left tube is adherent. Dark-blue bloodvessels can be seen 
radiating throughout the surface; they do not appear to be deeply 


Fig. 1. 



Specimen 1. Exterior of a portion of the cyst and adnexa. A. Cystic ovary. S. Bridge of 
tissue joining the cyst to a pole of ovary. C. External surface of cy.st showing a few dark 
shadows of bloodvessels. D. Fallopian tube near uterine end. E. Fallopian tube near fimbria. 
(Natural size.) 


situated in the cyst wall, but rather superficially. No inflammatory 
process, either past or present, can be made out in the ovary or tube. 
The former has a smooth exterior, except where attached by one pole to 
the large cyst ; the latter is adherent only in part of its course, and its 
fimbriated end is free and patent ; the lumen contains no pus. The wall 
of the cyst is very tough and leathery. In one place there is a small, 
thin area through which a hard body can be felt in the interior. 

The lumen of the cyst is found to be unilocular, and to be filled with 
a thick, brown, pasty mass that has a faint aromatic odor. This mass 
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has a very greasy consistency when rubbed between the fingers. When 
exposed to the air at room temperature it rapidly solidifies and looks 
like beef fat or suet. Under the microscope it is composed of round 
balls of highlj’^ refractile, white-looking material. These balls or droplets 
dissolve readily in ether and warm alcohol, but separate out in cold 
alcohol or water. No crystals of cholesterin or other crystalline 
bodies are pi’esent. No leucocj’tes or other cells are seen, and no 
bacteria are found in the cover-slip preparations. Cultures tried on 
the usual media proved to be sterile. In the midst of this pultaceous 
mass is a ball of tangled, coarse, blonde hair. Almost all of the hair is 
found loose in the cavity, and is not attached to the inner surface of the 
cyst. The inside lining of the cyst does not resemble skin, nor does it 


Fig. 2. 



Specimen 1. Showing the embryoma everted through an opening in the cyst wall. A. Lip oi 
ostium to the sac-like cavity in the embryoma. B. Cyst-wall, opened to show embryoma. 
C. Bicuspid tooth. Z>. Portion of the bone underlying soft parts. The black arrow Indicates 
the direction of the transverse section surface shown in Fig. i. (Natural size.) 

appear capable of bearing hair. Therefore, this large amount of hair 
must have been produced from the single point on the inside of the cyst 
wall from which the embryoma or “zotte” protrudes. Also, the fatty, 
sebaceous-like material derives its origin from the same source. 

Projecting into the cyst lumen" from its inner surface at a point 
lOi cm. from the connection of the cyst wall externally with the ovary 
is a mass of bone and soft tissue. (Fig, 2.) This mass forms the 
“embryoma,” and measures in this case x SJ x 2 cm. A well-formed 
bicuspid tooth is seen projecting conspicuously from an exposed portion 
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of the bone. The bony portion of this structure is situated next to the 
cyst wall and underlies and supports the soft parts which cover the 
aspect turned toward the cyst lumen. 

The shape of the bone is curved, the convex surface being turned 
toward the cyst wall. (Fig. 3.) This surface is completely flattened 
and smoothed. At the apex or the most prominent portion of the bone 
is situated a large bicuspid tooth. Now, at the flrst glance one is struck 
by the apparent resemblance of this portion of the bone to the lower 
maxilla in the adult. Due to its curved shape and the insertion of the 
tooth at the end, the total effect is that of an atrophied mandible in an 
old person who still possesses a single front incisor tooth, with the molar 
and bicuspid teeth lacking and an atrophied thin jawbone remaining. 


Fig. 3. 



Specimen 1. Another view of the embryoma showing the curved bone having the same 
curvature as the cyst wall. A. Embryoma, upper surface near the mouth of the cavity. jS. 
Bicuspid tooth at apex of the bone. C. Convex surface of curved hone. D. Cyst w'all. (About 
natural size.) 


It is not the intention here to draw a close raoi’phological comparison 
between this specimen and the senile lower jaw, but simply to show how 
far the imagination of the describers of many such specimens in the 
past has led them astray. 

Some of the forces which produced the shape of this bone are made 
evident by noting its relation to the cyst wall. The curvature of the 
bone is that of a segment of a circle exactly coinciding with the inner 
surface of the cyst wall. The side of the bone next to the wall of the 
cyst is perfectly smooth and polished, and fits into a depression of the 
wall, which has likewise a smooth bottom. This depression in the wall 
has the exact outline of the bone, and serves as a matrix into which it is 

VOL. 125, NO. 1.— JANUARY, 1903. 


2 



12 


•telke: ovaeian embryomata. 


set. There is no organic union between the bone and the cyst wall over 
this area, so that it is evident that the bone did not originate from the 
cyst wall, but is a lateral growth from the erabryoma. It was through 
this thinnest portion of the wall that a solid body could be felt from the 
outside. When held up to the light one could almost see through this 
portion of the wall, it was so thin and translucent. In short, this thinnest 
area was produced by local atrophy, due to pressure on part of the bone. 
The surface of the bone, on the other hand, was made smooth and 
moulded so as to conform with the curvature of the cyst. The side of 
the bone toward the cyst lumen was free to develop, and hence had a 
more irregular outline, and at one point a tooth was produced. This 
tooth, however, is a bicuspid tooth, though it is in a position usually 
occupied by an incisor tooth, if this were, in reality, an attempt to form 
the lower maxilla. The side of the hone turned toward the cyst cavity 
was covered with a thin membrane, probably periosteum, while that 
facing the cyst wall was bare bone. Hence, the shajje assumed by this 
bone was not due to a raimicr}'^ on the part of the embryoma to produce 
an organ similar to that found in the adult body, but it was moulded by 
external forces, to which it finally succumbed and resulted in a good 
example of pressure atrophy. 

The soft parts are covered with a very coarse, hairy skin. The mouths 
of the large sebaceous glands are distinctly visible to the naked eye. 
The hair, however, has almost entirely fallen off. Directly above the 
point where the tooth appears in Fig. 2 is a globular, sac-like body, 
with a large round, smooth mouth. The wall of this structure is over 
2 mm. thick, and is covered on the outside with fairly normal looking 
skin, which contains hair follicles, sebaceous and sweat glands. At the 
margin or lip of the ostium of this pouch a direct transition to smooth 
squamous epithelium void of hair or sebaceous glands takes place, and 
reminds one of the transition in the epithelium of the normal human 
lip. This same mucous epithelium lines the entire inner surface of this 
small cavity, which measures 2i x 2 cm. A cross-section of it may he 
seen in Fig. 4. 

The wall of this cavity is constructed of fibrous and fatty tissues which 
surround the sebaceous glands that open toward the outer or skin sur- 
face, while the little cushion of fat and loosely held together connective 
tissue bulges toward the cavity on the inside. 

The complete microscopic study of this specimen was greatly embar- 
rassed by the profound hyaline degeneration that had taken place in 
the soft tissues, so that only good microscopic pictures could be obtained 
of the firmer tissues, bone, cartilage, and dentine. The reason for this 
hyaline ti-ansformation will be considered below. 

A distinct zone of well-developed hyaline cartilage was found between 
the bone on the lower side and the soft structure above. Between the 
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cartilage and soft tissue a narrow strip of fibrous tissue could be seen. 
The ’bone presented near the centre a well-formed medullary cavity 

Fig. 4. 


n 



D E r 

Specimen 1. Cross-section of cmbryoma taken in n plane indicated by the black arrow in 
Fig. 2. A. Lip of ostium. B. Skin and hair-bearing surface, also showing a fat cushion bulging 
toward the interior of the cavity. C. Solid laminated bone. D. Bone-marrow, il. Site where 
corpora amylacea were found. F. Site of a large mass of cartilage. O. Cancellous bone. H. 
Internal surface of sac-like cavity lined with mucous epithelium. I. Skin surface of em- 
bryoma furnished with sebaceous glands and hair follicles. (Enlarged about twice natural 
size.) 

filled with fat, red blood cells, and leucocytes of various kinds. This 
cavity was crossed by a few trabeculm of cancellous bone. 


Fig. 5. 



Specimen 1. X-ray photograph of embryoma showing five more teeth besides the one exposed 
bicuspid tooth at the top, which is the only one seen in the other photographs. (Natural size.) 

At the point indicated in Fig. 4, E, a large group of corpora 
amylacea was found. As many as 175 were counted in one field 
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of the microscope Avith low-power objective. Some of the sections 
were stained in various ways so as to make sure of their composition. 

FJG. (i. 



Specimen 1. Showing tlie cyst wnli intervening between and serving to join tb** ovary with 
theembryoraa. Cystic ovarjv R. Fimbriated end of Fallopian tube. C. Thin edge of cyst 
wall joining the embryoma to the ovary. The ovary extends on the external surface of the 
cyst wall, while the embryoma is situated on tbe inner surface and bulges toward the cyst 
lumen. D. Embryoma. (Redueed in size.) 


Fro. 7. 



Specimenl. Corpora amylacea found at point Indicated in Fig.4,E. (Magnified aboutSO times.) 
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They reacted typically to the iodine and sulphuric acid test, first made 
known by Virchow in 1854. Also, typical reactions were obtained with 
methyl violet and methyl green. That they also contained some cal- 
careous material was evident from the avidity with which they absorbed 
hsematoxylin. This fact suggested the possibility of their relationship 
to the psammoma bodies of the central nervous tissues, though in this 
case they were found in a degenerated glandular tissue. Morpholog- 
ically, the usual hyaline-like layers were seen to be deposited around a 
bright, central, highly refractile nucleus, the whole body having a con- 
centrically laminated structure. 

These bodies were described first by Morgagni, in 1723, and have 
since, from time to time, given rise to much discussion concerning their 
nature and origin. Exhaustive studies on this subject may be found in 
the works of H. Stilling® and Ferdinand Siegert.® The general con- 


Fig. 8. 



Specimen J. Section through cyst wall near the ovarian attachment. A. External surface 
of cyst wall, with remains of ovarian tissue. £. The line marking theca externa. C. Theca 
interna increased greatly in thickness hy fibrous tissue, which is poor in bloodvessels. D. Layer 
of cells similar to corpus luteum cells. 


sensus of opinion is that they are found in senile tissues more abundantly 
than elsewhere, as in the central nervous system, lungs, and prostates of 
old men, and that the tissues in which they are found have undergone 
atrophic degenerations. 

The most interesting feature of this sjiecimen is the fact that the 
embryoma is situated 10^ cm. from the ovary which gave rise to it, as 
was mentioned above. The only connection of this body, which is 
considerably larger than the ovary, with the pole of the ovary which 
gave rise to it is by means of the thin cyst wall. This suggested 
the question : “ From whence did the embryoma receive its blood 

supply and nutriment during the last sixteen years of its existence ?” 
For we were assured by the patient that the cyst was the size of a lemon 
sixteen years ago. Thereupon, serial sections were cut out of the short 
pedicle between the ovary and the cyst, and also many sections were 
taken from the cyst wall lying between the ovary and the embryoma. 
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with the view of searching for the blood supply. It was found .that 
there were very few bloodvessels present in the pedicle, and still less 
in the cyst wall, scarcely sufficient to supply the latter, much less the 
embryoma. The structure of the C 3 'st wall svas found to correspond with 
that of the ordinary corpus luteum cyst and to show two distinct fibrous 
layers of the theca externa and theca interna, the latter being very poor 
in bloodvessels, and in some places showing marked hyaline degeneration. 

The interior of the cyst was lined with several layers of large cells 
irregularlj’’ packed together, containing large pale nuclei that resembled 
the corpus luteum cells lining a corpus luteum cyst. Hence, it became 
evident that the embryoma had developed in a Graafian follicle at one 
pole of the ovary. That the C 3 'st wall had not taken part in the pro- 
duction of the embryoma, but it had remained a passive factor in the 
process, and that the lumen of the cyst had merely taken the place of a 
receptacle into which the loose hair, squamous cells, debris, and excre- 
tions of the sebaceous glands of the embryoma had discharged them- 
selves. Thus, the constant increase in the contents of the cyst had 
gradually distended its walls and increased the size of the cyst; by 
increasing the size and periphery of the cyst the embryoma had been 
gradually carried away from the pole of the ovary from which it orig- 
inated. The constant pressure from within had caused tension on the 
cyst wall, with a gradual occlusion of the bloodvessels supplying the 
embryoma. 

This cutting off of the blood supply would easily explain the general 
hyaline degeneration that had taken place in the embryoma. 

The X-ray photograph shows five more teeth besides the one large 
exposed bicuspid tooth. These teeth were inserted in the cancellous 
bone underl 3 dng the soft tissues, and had not yet cut through to the 
surface, and their presence was not discovered until the shadow was 
obtained on the X-ray plate. Sections were studied from the ovar 3 '- 
which was removed with the cyst, and it was found to contain several 
small follicular cysts; two of them measuring over 1 cm. in diameter. 
There are no normal follicles to be seen in the cortical portion, and the 
stroma shows a general senile atrophy. 

Specimen 2 was removed from Mrs. B. S., aged twenty-two years ; 
nationality Russian. Famil 3 ’^ and personal histories unimportant until 
thirteen months ago, when she was in confinement. Since then she has 
complained of pain in the lower portion of the pelvis, which has greatly 
increased during the last six weeks. She was operated on May 23, 1902, 
b 3 ’’ Dr. D. P. Allen, who removed a tubo-ovariau mass from the left 
side, which was greatl 3 ’’ inflamed. This mass on fresh section was com- 
posed of clotted blood and a soft spongy tissue, which, on further 
microscopic study, proved to be an early tubal pregnanc 3 '. Prom the 
right side was removed the specimen here to be described. 
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The Fallopian tube on the right side is found to be normal. The ovary 
on this side is normal in size, measuring 4x4x3 cm., but is soft and 
studded with small cysts about the size of a pea. These were found 
later to be the maturing Graafian follicles. The surface of the ovary 
is white and glistening, and shows no signs of inflammatory reaction ; 
there are no adhesions on this side. Upon section of the ovary it is 
found to be filled with a yellow, thick, semifluid material, which is 
quite greasy. Cultures grown in tbe usual media remained sterile. 

After carefully removing this semisolid mass, in which were found a 
few loose hairs, a small portion of bone was exposed, in which was 
inserted a bicuspid tooth. Near one end of this plate of bone a soft, 

Fig. 9. 



Spccinieu 2. Shows the ovary opened by a longitudinal incision. A. Fimbriated end ot 
Fallopian tube. B. Fallopian lube. C. External surface of ovary and wall of cyst, showing 
small cystic follicles on uneven surface. D. Embryoma, with soft tissue and tuft of hair. E. 
Bony portion of embryo and single bicuspid tooth. 

irregular spongy body was found covered with skin, from which pro- 
truded a small tuft of hair. The bony portion seemed to arise from 
one side of the cyst only, and occupied about one-third of the inner 
surface of the cyst ; the latter v/as drawn over the remainder of the 
embryoma as a sac-like covering. In other words, this is the same con- 
dition as was found in Specimen 1, only in this case the cyst is much 
smaller in proportion to the embryoma. Here the embryoma fills 
almost the entire cyst lumen, and the greater portion of the embryoma, 
macroscopically, is seen to be composed of bone, while the skin and 
hair-bearing surface is reduced to a small area of about 1 x 1 J cm. In 
the former case, Specimen 1, the skin and hair-bearing surface was con- 
siderable, covering the greater portion of the embryoma, and, conse- 
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quently, the cast-off hair and excretions from the skin formed the 
largest and most conspicuous portion of the cystic contents. Here, 
then, is good evidence that the cyst lumen serves chiefly as a receptacle 
for the excretions from the dermal surface of the embryoma, and that the 
size and distention of the cyst are in direct ratio to the amount of waste 
products shed from the embryoma. The shape of the bone was fairly 
regular and disk-shaped, with two small undulating prominences, which, 
on comparing with the X-ray shadow, were seen to be the site of two teeth 
not yet cut through the surface. This was substantiated later by trans- 
verse microtome sections. This bony portion of the embryoma was 
covered with a thin, firm, smooth tissue that had a moist, sticky surface 
entirely void of hair and not resembling normal skin, but looked more 
like mucous membrane. 


Fig. 10. 


M 



Specimen 2. X-ray photograph showing two more teeth in addition to the single bicuspid 
tooth in Fig. 9. A. The three teeth. Band (7. Fallopian tube. D. Fimbriated end of Fallo- 
pian tube. 

After this superficial investigation, the longitudinal incision through 
the cyst wall was tightly sutured, so as to restore as nearly as possible 
the relation of the embryoma to the cyst. The whole mass was then 
decalcified, and sections were cut. 

Microtome sections wei’e cut transversely to the long axis of the 
ovary tlirough the cyst wall, soft parts, bone, and teeth. The cyst wall 
is seen to contain ovarian stroma in all portions, so that the embryoma, 
which is centrally located in the ovary and arises from the thickest part 
of the cyst wall, must have arisen in a Graafian follicle near the medul- 
lary portion of the ovarj', and not in the cortical portion. 
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The soft parts are covered with a true skin at the end of the embry- 
oraa, from which the tuft of hair may be seen growing. This skin is 
remarkable in the great amount of comedone formation present. That is, 
the ducts of the sebaceous glands have become stopped, and minute reten- 
tion cysts have formed, which have subsequently broken through to the 
surface, causing the skin to have a very rough, uneven, honey-combed 
appearance. The epidermis is normal, having a well-defined corneous 
layer, and shows the transition from squamous to polyhedral cells in the 
deeper layers. The corium is well developed and contains fibrous and 
fatty tissue, which is penetrated by the hair shafts springing from 

Fig. 11. 
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Specimen 2. Microscopic section through a portion oi the cyst wall and embryoma. A. Cs'st 
wall containing ovarian tissue. B. Epidermis of embryoma thrown into an irregular, broken 
surface by the comedone formation in the sebaceous glands. C. Firm lamellated bone show- 
ing Haversian canals. V. Corium of skin containing large masses of sebaceous glands. JS. 
Cyst wall containing a long flattened corpus albicans in the ovarian tissue. (Magnified about 
40 times.) 

normal hair papillse. The size and number of the sebaceous glands are 
far greater than normal, and hence, the condition may be looked on as 
an hypertrophy and proliferation. 

Around the bases of these glands is seen the fibrous tissue of the 
corium held together in loose bundles; in other places fat cells are more 
predominant. 

In the corium are seen masses of tubular glands lined with a single 
layer of low cuboidal epithelium,'with large round deeply staining basal 
nuclei. These cells rest on a firm homogeneous highly refractile narrow 
band of tissue that may be considered the membrana propria, which 
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separates the gland tubules from the connective tissue of the stroma and 
from each other. These glands, without doubt, bear a strong resem- 
blance to sweat glands ; but, due to the great number of sebaceous glands 
above them, it is difficult to find ducts long enough to penetrate in one 
continuous line to the surface of the epidermis in one section, though 
cross and oblique sections of such ducts are frequently seen. 

The soft parts at the other end of the specimen show a rather com- 
plex set of foldings and reduplications. Here the epidermis is quite 


Fig. 12. 



Specimen 3. Interior surface of cyst wall, showing the flattened emhryoma. The tuft ot 
hair is seen springing from the skin surface, which is dotted over with large mouths of seba- 
ceous glands. (A trifle enlarged.) 

thin, though of the squamous variety ; it contains no papilla, and is 
only four or six cells deep in some places. No glands of any description 
underlie this epithelium. There is a marked change in the surface, 
which rises up to form regular papilla or villi, covered with low 
columnar epithelium, with round vesicular nuclei placed at the base of 
the cell. Where cross-sections of these villi are met they are seen to 
be uniformly round or oval in contour ; and the epithelial cells rest on 
a fine basement membrane. The body or core of the villus consists of 
fibrous connective tissue regularly placed around small vessels. A few 
leucocytes and red blood corpuscles are seen in the meshes of the con- 
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nective tissue. These structures then resemble closely the villi of the 
small intestine. On following this undulating surface into some of the 
other folds, a transition from squamous epithelium to high columnar 
ciliated epithelium is seen. These columnar cells have large, oval basal 
nuclei. Between them are placed many interstitial cells, and the whole 
mucosa is bounded by a distinct limiting membrane. This tissue is 
seen to contain many small round deeply stained leucocytes, and in 


Fig. 13. 
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Specimen 3. Microscopic photograph showing representatives from the three primitive 
layers. A. Epidermis with the mouth of an immense sebaceous gland. B. Rudimentary thy- 
roid gland containing colloid material in the acini. C. Large mass of ilymphoid tissue. D. 
Bloodvessels in corium surrounded by fibrous and fatty tissue. 

some fields of the microscope they are found massed together into 
structures resembling solitary follicles. 

The more highly diflTerentiated glandular structures found in the 
normal intestinal wall, like the glands of Brunner and the follicles of 
Lieberkiihn, are absent. 

The bone in this specimen is macroscopically irregular and of a non- 
descript form, but microscopically it contains all the structures of 
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normal bone. A large portion of it has a cancellous structure, and the 
spaces are filled with red and yellow marrow. The teeth have all the 
structures found in normal teeth. The dentine is laid down in perfectly 
parallel dentinal tubules, and the pulp cavity is seen to contain normal 
bloodvessels and fibrous tissue. 

The sections through the remainder of the ovary lying outside of the 
cyst wall show numerous Graafian follicles in various stages of maturity, 
and some of the follicles are so large as to become small cysts. These 
large follicles are situated in the cortex of the organ, but there is still 
considerable dense ovarian stroma separating them from the surface. It 
is rare to see so many apparently mature follicles and others rapidly 
approaching maturity in a single section as the sections from this 
specimen show. 

Specimen 3 was removed from Miss I. W., aged twenty-five years; 
teacher; nationality American. Family and personal histories unim- 
portant. Z)urfng the last two years she has had some uterine trouble 
and has complained of increased frequency in menstrual periods, for 
which she received local treatment. On September 4, 1902, Dr. D, 
P. Allen removed the specimen, now to be described, from the left 
ovary. 

This consists of a cyst measuring 12 x 9 x 71 cm., or about the size ot 
a large orange, weighs 460 grammes, and is ovoid in shape, with a fairly 
regular outline. The exterior has a glistening, pale, yellowish-white 
color. No adhesions are present. The tube is firmly stretched over the 
cyst in the middle of its course, but both ends are free and patent. In 
short, there are no evidences of inflammation past or present. 

The exterior of the cyst is of a light-yellow color, in places shading 
to a dark blue or purple. Immediately after removal the cyst appeared 
to contain fluid, and fluctuation of its contents was noted ; by the time 
the operation was over, however, it had cooled down to room tempera- 
ture, and was found to be much firmer than when removed; fluctuation 
could not be obtained, but the contents could be kneaded like putty. 
It was then evident, before the cyst was opened, that it belonged to the 
variety that we are now considering. 

On opening the cyst it was found to be filled with a light-yellow, 
greasy material which resembled butter. This Avas thoroughly mixed 
with a tangled mass of dark-brown hair. Cultures grown on the usual 
media remained sterile. 

The oleaginous portion of the cystic contents was easily soluble in 
ether and warm alcohol, but not in cold alcohol or water. When 
examined under the microscope it Avas seen to be made up of small, 
highly refractile balls or droplets. A portion of it Avas treated AA'ith a 
dilute solution of Avarm potassium hydroxide, and it aa’us • saponified. 
No cholesteriu or other cr3"stals were found, nor Avere there any leu- 
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cocytes to be seen, but merely the desquamated epidermal cells and 
d4bris. 

In this case the cyst was bilocular, that is, there were two large 
loculi ; one, however, about twice the size of the other, contained the 
hair, and in this one the embryoma was found. The smaller cyst con- 
tained a thick, viscous fluid, partly mixed with the oily substance derived 
from the other cyst, for a small perforation was found in the septum 
between them. 

The embryoma was found quite flattened against one side of the cyst, 
and appeared directly continuous with the ovary, which was flattened 
and stretched on the outside of the cyst. The shape of the embryoma 
was more irregular in this case than in either of the others, but, in 
general, it assumed that of a bar or bridge of tissue stretching across 
a segment of the cyst and having irregular expansions on the cyst wall 
at either end. 

Fig 14 



Specimen 3. X-ray photograph showing the small almond-shaped piece of bone with one 
tooth lying in the centre of the embryoma, which shows in lighter shadow. 


The side of the embryoma turned toward the cyst lumen had a large 
superficial expansion, and was covered with hair and the mouths of 
large sebaceous glands. ’The lower or under side of the tumor was 
covered with a smooth, almost velvety epithelium, possessing no hair 
or visible gland orifices. 

This embryoma is the smallest of the three, measuring 5 cm. long by 
2.2 cm. wide, but has relatively the largest skin and hair-producing 
surface. The size of the cyst, though not actually so large as Specimen 
No. 1, was relatively to the embryoma very much greater. Here, then, 
was a large cyst with a relatively large skin and hair surface on the 
embryoma. In other words, this substantiated the fact above noted, 
that the cyst serves simply as a receptacle for the excretions of the 
embryoma, and where a large cyst is present a correspondingly large 
surface for the production of the cystic contents must naturally be 
expected. In Specimen No, 2 the skin and hair-producing surface was 
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seen to be quite small ; in that case the cyst did not go beyond the 
limits of a normal sized ovary. Only one hard, firm nodule, about the 
size of an almond, could be felt in the body of the embryoma. This 
was shown by the X-ray shadow to be composed of a small piece of 
bone and one tooth. (Fig. 14). No teeth were visible on the surface of 
the embryoma. The line of demarcation between the skin covering the 
embryoma and the interior surface of the cyst wall was very distinct. 

In the macroscopic description it was noted that the embryoma was 
attached at either end to the cyst wall, but was free in the cyst lumen 
near its central portion. One of these ends was seen to arise oiDposite 
the point where the ovary was attached on the other side of the cyst 
wall ; for the sake of convenience in the description this will be desig- 
nated the proximal end of the embryoma, being nearest the ovar}', 
while the other end will be referred to as the distal end. Microtome 
sections were begun at the proximal end and cut transversely to the 
long axis of the embryoma. 

The first set of sections were carried through the ovaiy, cyst wall, and 
proximal end of the embryoma. The layer of ovarian tissue is seen to 
be very much flattened and thinned with the cells of the stroma densely 
packed together. 

Next to this is the cyst wall, composed of dense strands of fibrous 
tissue laid in parallel bundles. The cyst wall in this case is the one 
most richly furnished with bloodvessels of the three specimens. A 
definite arrangement of the layers into a theca interna and theca 
externa can be made out as in the other two cysts. 

The proximal end of the dermoid is composed chiefly of loosely packed 
connective tissue, which is well supplied with large bloodvessels. Some 
of the intervascular connective tissue is seen to be undergoing an 
apparent myxomatous change. In these areas the cells are seen to be 
greatly swollen, the cytoplasm being pulled out into long, thin processes, 
which take a very faint eosin stain. Some of the cells appear purple on 
account of the indiflhrent way in which they take both the hromatoxylin 
and eosin. The nuclei still retain their staining properties, though they 
are large, pale, and vesicular. 

In some places where the change is most extensive only the nuclei can 
be seen, the cytoplasm and intercellular substance no longer being 
differentiated by the stains. Such areas look very much like soft, 
medullary, sarcomatous tissue. The altered tissue does not appear 
malignant, however, and such changes in ovarian tissue and ovarian 
tumors are not uncommon. There are numerous small, round, lymphoid 
cells throughout this portion of the preparation, and here and there they 
may be seen massed into large groups that appear like lymph nodes. 
The upper and lower surfaces of the embryoma near the proximal end 
are covered with squamous epithelium; that on the upper surface is 
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thicker than that on the lower, though no hair follicles or glandular 
structures are to be seen in this portion of the specimen. 

The next block of sections was taken from the middle portion of the 
embryoma, and involved the soft parts and the bone discovered by the 
X-ray shadow. The upper surface or side of the embryoma turned 
toward the cyst lumen in these sections is that portion which is seen to 
be so richly supplied with hair. Here the epidermis is of normal thick- 
ness, but the corium is very much increased in depth on account of the 
large number of hair shafts and the great increase of sebaceous glands 
that dip down into it. A definite pigment layer is easily made out in 
the epidermis in this case. Below the sebaceous glands a narrow band 
of non-striated muscle is seen weaving its way in a wavy outline across 
the specimen near the fundi of the sebaceous glands. Bundles of nerve 
tissues are also easily made out. These bundles appear like the trunks 
of normal peripheral nerves, composed of axis-cylinder and myelin 
sheath. These bundles can be traced into the next set of sections taken 
from the distal end of the embryoma, in which ganglion cells are found. 

Islands of cartilage of various sizes, with perfectly normal cells, are 
present. Some of these islands are long and narrow, and it is evident 
that an attempt has been made to form a chain of strips or islands of 
cartilage, but a complete ring has not been formed, such as occurs in a 
normal trachea. As the lower side of the section is approached (corre- 
sponding to the lower side of the embryoma), the connective tissue is less 
dense, and here and there is replaced by islands of fat. Large masses of 
lymphoid cells are also met. Finally the lower border of the section is 
seen to be covered with a single layer of ciliated columnar epithelium. 
The small section of bone in this specimen is quite dense, and no cancel- 
lous tissue is present. The arrangement of the lamellre and Haversian 
canals is normal. 

The third set of sections, involving the cyst wall and the distal end of 
the embryoma, shows the same great variety of tissues as the preceding 
sections. In addition, a rudimentary, mucous, salivary gland, showing 
all the details of the normal structui’e, including acini and tubules, is 
present. These tubules are quite distinct, and the acini are separated 
by a considerable amount of fibrous tissue ; the definite racemose char- 
acter of the glands is well marked. 

Tissue resembling normal thyroid gland, with well-marked spaces 
filled with colloid material, is present. One of the most interesting 
histological details of the sections from this part of the embryoma is the 
well-developed ganglion containing large nerve cells, such as are seen in 
the dorsal root ganglia of the spinal sensory nerves. 

Space would not permit, here, to go into all of the histological details 
of the representatives of the various glands, tissues, and structures 
occurring in the upper portions of the respiratory and alimentary tracts 
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found in this specimen. Such -would be merely a repetition of well- 
known histological pictures. 

Taking the general relation of these structures to one another into 
consideration, however, it is interesting to see that they had a fairly 
definite order, beginning with the ectodermal derivatives on the superior 
surface (the skin, hair, and sebaceous glands), followed by the meso- 
dermal structures (connective tissues, bone, fibrous tissue, cartilage, etc.) 
near the centre of the embryoma, and finally furnished with the deriva- 
tives of the endoderm (the ciliated columnar epithelium, thyroid gland, 
aud a structure similar to the intestinal canal) near the lower surface 
of the embryoma. (Fig. 15.) 

The most extensively developed laj'er is the ectodermal, the least 
differentiated the endodermal. 


Frc. 1.^). 



Specimen 3. This is a photograph of a drawing made with a camera lucida of a section 
showing the representative tissues derived from three primordial layers. The outlines are 
perfectly preserved, though the nuclei were put in free-hand and show up too large in propor- 
tion to the magnification. A- Large sebaceous glands. B. Fat. C. Lymphoid tissue. D. 
Cartilage. E. Thyroid tissue. F. Ciliated columnar epithelium. G. Salivary gland tissue. 
H. Cavity lined with ciliated columnar epithelium. Ecto, Meso, and E7ito represent in a general 
way the three zones of the embryoma in which representatives from the three primordial 
germinal layers may be found. (Magnified about 12 times.) 


The cells representing these tissues are in every case as perfect of their 
kind as those found in normal adult organs ; but, on the other hand, the 
organs themselves have in no case reached a normal and full completion. 
In other words, the picture produced is that of normal adult cells placed 
in the positions of embryoidal beginnings of organs. The necessary fold- 
ings and mechanical action in the migration of the various cells has not 
taken place. To use a military simile, one might aptly describe the 
position of these adult cells as one in which no mobilization had 
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occurred, or in which they had not been mustered into their proper 
ranks. 

The bizarre form assumed by the tissues of this and other specimens 
would then be explained as in Specimen ITo. 1, namely, that extraneous 
forces had so hemmed the development along normal lines as to sooner 
or later arrest the growth. Also, the fact must not be forgotten that 
here a large portion of the embi’yoma is held stationary against the cyst 
wall, so that the normal foldings and invaginations of the various tissues 
cannot take place as in the normal embryo, which is practically swung 
free in space in the amniotic fluid. 

Summary. 1. It has been shown in these specimens just described 
that, though each has an anatomy peculiar to itself, still there is much 
in common among them, and also that they are similar to the cases 
recorded by Pfannenstiel, Kroemer, Wilms, and others. 

2. Structures derived from the three embryonal primordial layers 
were found in each of them, with the exception of the first, and here 
the microscopic search for the endoderm was prevented by the great 
degeneration of the tissues, so that only the coarser structures could be 
made out. 

3. The extent of the development along different lines varied greatly 
in each case, though all of them were turned to pathological growth com- 
paratively early when compared with the normal embryo. 

4. The structure of the cyst wall was seen to be similar to other cysts 
derived from Graafian follicles. 

6. The size of the cyst was independent of the size of the embryoraa 
within certain limits, but the size of the cyst seemed to vary in direct 
proportion to the amount of waste matter excreted by the embryoma. 

6. The remains of the ovary from which these specimens developed, 
as well as the organ on the opposite side, were found to be either 
cystic or to have an abnormally large number of follicles approaching 
maturity. 

7. In none of the specimens were any foetal inclusions, foetal remains, 
or congenital malformations found, and that the rest of the genitalia of 
the hosts was normal with the exception of the cystitis in Case I., and the 
tubal pregnancy in Case II. So that the congenital formation of these 
tumors appears extremely doubtful. 

It seems necessary to mention, however, for sake of completeness, that 
such congenital origin for these new-growths has been maintained by 
BandleP since the works of Pfannenstiel, Kroemer, Wilms, Arnsperger,® 
and others of recent date have appeared. A review of Bandler’s work 
is found in Progressive Medicine^ of June, 1902, so that it will be un- 
necessary to go into detail concerning it here, but simply to mention 
that he tries to prove the origin of these cysts to come from the remains 
of the Wolffian duct and misplaced ectodermal cells. 

VOL. 125, NO. 1.— JANUARY, 1903. 3 
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The cause of this apparently spontaneous segmentation on the part of 
the ovum is an unsolved problem, as is the cause of the proliferation of 
certain other cells to tumor formation ; but the process is considered 
to be an analogous one by some of the recent investigatoi’s on the 
subject. 

Arnsperger® says : “The fact that the maximum for the frequency of 
dermoids coincides with the height of the sexual life is important. This 
fact then speaks more for the derivation of ovarian dermoids from the 
ripe ova. I believe that if all dermoids (of the ovary) were congenital, 
more would be found at the autopsies of children.” . 

It is significant that in many cases of so-called dermoids of the ovary 
there have been various other cysts and new-growths in combination 
with them. 

Klein'® states that 14 per cent, of the ovarian embryomata are com- 
bined with other types of cysts of the ovary. He reports one case in 
which a threefold combination was present in the same ovary, namely, 
an embryoma, a colloid C 3 ’stoma, and a malignant tumor. Kiemer” 
also reports several cases of combination of dermoids with other cysts of 
the ovary, 

A case of Simmerling'' has been reported, in which a proliferating 
glandular ovarial cystoma was found complicated with a small carcino- 
matous dermoid cyst, 

Pfanuenstiel'® goes further and says: “The same impulse which 
causes the production of malignant tumor formation induces the forma- 
tion of the dermoid cyst. From the epithelium of the Graafian follicle 
develops a simple cystoma or a pseudomucin cyst.” He says, in another 
place, that ovarian dermoids are most frequently found combined with 
pseudomucin cysts. 

Wilms” sa3's that when we bring the two tumor groups in relation to 
each other, the embryomata of the testis and the embryomata of the 
ovary, with tumors in general, then we must consider them the most 
complex of all tumors. In his last contribution to the subject Wilms’" 
defines the so-called dermoid cyst of the ovary as follows: “The 
embryoma of the ovary is a tumor composed of a threefold germinal 
anlage ultimatel3’’ derived from an ovum, which, during its development 
in a small C3'st, is early arrested, and only succeeds to the rudiment of 
an embr3m.” 

Technique. When the macroscopic description of the first specimen 
was begun it became evident that it would be very much simpler to 
record the gross appearances of these bizarre tumors 1)3’' means of 

* M. Wilms’ definition of the embryo : “ Das Emhryome des Eierstockes ist eine nus einer 
dreiblattrigen Keimanlage in leizter Instanz, also aus einer Eizelle hervorgegangene Ge- 
EChrvulstbildung, welchednrch die Entwickelung in einer Kleinen Cyste in ihrem Wachstlium 
friihzeitig gehemmt, nur zu einem Rudiment eines Embryo auswSchst.” 
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sketches and photographs than by long verbose protocols ; for in each 
instance there was an individual anatomy to deal with and no standard 
for comparison. Therefore, liberal use of the camera supplemented by 
explanatory sketches was employed throughout the study of them. The 
accompanying illustrations are some of the many views taken. 

Since bone and teeth composed such a large part of the tumors, 
X-ray photographs of the specimens were taken in order to obtain the 
quantity and relation of the bone to the soft parts, and in each of them 
teeth hidden either in the bone or soft tissues were discovered. This 
proved of great value when it came to dividing up the material for 
microscopic study, and was the means of saving many a microtome 
knife; for, by comparing the specimens with the X-ray plate, one could 
tell exactly the points Avhere to expect buried teeth and dense bone. 
Such pieces were left for a longer period in the decalcifying fluid. 

On account of the close relationship of the bone, which was present in 
large masses, to the soft parts, it was necessary to decalcify the former 
without injury to the latter. 

Most of the methods of decalcifying teeth and bone in large pieces, 
found in the various books on laboratory technique, do not give perfectly 
gratifying results in all respects. Either the bone is sufficiently decal- 
cified and the staining characteristics of the soft tissues sacrificed, or the 
bone remains too hard to cut, and the soft parts are preserved. The 
weak solutions of acids take entirely too much time in the routine 
preparation of large pieces of bone for microscopic study, and daily 
changing of the decalcifying fluid is necessary over a period of several 
months. The use of phloroglucin as a protective with very strong acid 
is expensive, on account of the comparatively high price of phloroglucin 
as a laboratory reagent, and a long period of washing is necessary to 
remove the excess of acid, so that this method is not altogether satis- 
factory for large pieces of bone. 

The ideal method for decalcifying bone and teeth, then, is one in 
which the insoluble organic salts may be removed in a short period of 
time, leaving the soft organic structures in their natural forms without 
marring the staining properties of the cells. 

In preparing the above specimens for microscopic study the following 
steps were taken : 

1. The specimen was hardened e?i masse by placing it in Orth’s fluid 
for three to four days. 

(Orth’s fluid = Muller’s fluid plus 4 per cent, formaldehyde.) 

2. Washed in running water for twenty-four hours to remove the 
excess of this fluid, since a dark brown precipitate occurs in tissues left 
too long in Orth’s fluid. 

3. Kemoved from the running W’ater and placed directly in the 
following decalcifying fluid : 
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Pure nitric acid from 75 c.c. to 100 c.c. (according to the density 
and size of bone, and the speed desired in decalcification) ; alcohol 
(95 per cent.), 750 c.c.; distilled water, 250 c.c.; sodium chloride, 
7J grammes. 

This is a slight modification of von Ebner’s decalcifying fluid. 

The fluid was made up in this manner in quantities. The specimen 
was placed in a glass jar fitted with a tight screw top, to prevent loss of 
the alcohol, containing from 150 c.c. to 200 c.c. of this fluid at a time, 
according to the size of the specimen. The fluid was changed on an 
average of every four to five days until complete decalcification was 
obtained. This was ascertained by thrusting a fine needle into the 
portions of the specimen where the X-ray shadows indicated the firmest 
bone and teeth. 

4. The specimen was transferred from the decalcifying fluid to the 
alkaline neutralizing fluid, composed of: aqua ammonise fortior, 10 c.c. ; 
alcohol absolute, 90 c.c. It remained in this fluid twenty-four hours, 

5. Alcohol and ether in equal parts. 

6. Embedding in celloidin as usual, etc. 

The results obtained by this method were very gratifying, not only in 
the sections obtained of the above specimens, but also of bone from 
other sources, such as osteomyelitis, epiphysitis, and teeth. The advan- 
tages of this method are in a general shortening of several of the steps 
usually taken in decalcifying, the uniformity in which the decalcification 
takes place, and the perfectly retained staining properties of the soft 
tissues. 

It will be noticed that after hardening in Orth’s fluid and washing in 
water the specimen is transferred directly to the decalcifying fluid. By 
the other methods usually employed the partial softening and swelling 
of the tissues incident to washing after Orth’s fluid has to be overcome 
by a second hardening in alcohol before the decalcification process is 
begun. This, of course, takes time. 

By using a decalcifying fluid that contains a high percentage of 
alcohol this is not necessary, for the alcohol in the decalcifying fluid 
serves as a hardening reagent to the soft parts, while the solid inorganic 
salts are attacked by the acid. Also, the presence of the NaOl in a 
quantity sufiicient to bring the density of the fluid to about that of 
normal salt solution is a great protection to the soft parts, since it 
prevents the setting in of strong diffusion currents through the tissues, 
and the imbibition of water which would tend to swell and distort the 
cells. 

Instead of removing the excess of acid by a prolonged washing of the 
specimen in running water, as is usually the custom, it is transferred 
immediately to a stronger alcoholic solution made alkaline bj’’ ammonia. 
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This is not only a saving of time in this step of the process, but also 
makes it unnecessary to submit the tissue to the dangerous process of 
too long washing and swelling of the decalcified tissues by imbibition. 
Ordinarily after such washing the specimens have to be rehardened by 
carrying them through graded alcohols before embedding. I believe 
that tissues are almost as frequently spoiled in decalcification processes 
by transferring them from alcoholic to aqueous solutions, and in and 
out of hardening and decalcifying fluids of different osmotic equivalents, 
as they are by too long contact with acids, or by using too strong acid 
solutions. The above decalcifying fluid varies from von Ebner’s fluid 
in the use of HNO3 instead of HCl, and in different proportions of the 
other ingredients. 

By using an ammoniacal strong alcoholic solution to neutralize the 
excess of acid much time is saved, and the specimen is kept continually 
in a hardening fluid from the time it leaves its initial washing following 
Orth’s fluid. The use of ammonia is preferred also to that of other 
alkaline reagents, such as CaCOj, NaHCOg, etc., since it may be used in 
almost any desired concentration and excess without injuring the tissues 
and without introducing an alkaline reagent that might reprecipitate 
some of the mineral salts which have been dissociated by the acid, but 
which may still remain in the tissues. 

The extreme solubility of most ammoniacal salts precludes this. 
Also, a mineral alkaline body, if left in the tissues in excess, would inter- 
fere with the subsequent staining, since tissues should be neutral in 
reaction, in order to obtain satisfactory histological stains. The excess 
of ammonia, however, completely evaporates by the time the specimen 
has been carried through the alcohol and ether and embedding process 
and has been sectioned ready for staining. In several cases after the 
sections had been cut they were placed in a bottle with a small quantity 
of water, and vigorously shaken, so that any excess of free ammonia 
would be washed from them. This wash-water was then tested with 
litmus paper, and was found to be neutral. 

Another characteristic of this process is that when this specimen is 
transferred from the decalcifying fluid, containing the nitric acid, to the 
neutralizing fluid, containing the ammonia, a bright-yellow or orange 
color is given to the specimen. This color is due to the well-known 
xanthoproteic reaction, which takes place in proteid bodies when 
treated with these reagents. This color, however, does not in any way 
detract from the staining of the cytoplasm of the cells with eosin. In 
fact, in many of the sections advantage was taken of this color reaction 
as a contrast to the nuclear stain, and then only hsematoxylin was 
used. Whether this yellow color will persist or not, as eosin will for a 
long time, is doubtful. 
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In describing Specimen 1, it was stated that the whole embryoma had 
undergone such profound hyaline degeneration as to prevent a satisfactory 
microscopic study of it. At first it was feared that this hyaline degen- 
eration might be an artefact caused bj' the strong decalcifying fluid, so a 
portion of the soft tissues from the other half of the embryoma and cyst 
wall that had not yet been decalcified was cut from the bone and carried 
through in the ordinary manner for soft tissues without coming in con- 
tact with the decalcifying fluid as a control test. When this was cut 
and stained it was found to behave toward the staining reagents in 
the same manner as the portion that had been decalcified. This 
proved that the decalcifying fluids had nothing to do with the poor 
staining properties of Specimen 1, but that a true hyaline degeneration 
had taken place. 

Specimens of bone and teeth from various sources, combined with 
more or less soft tissues, have been decalcified by this method in 
pieces of H cm. square in less than three tveeks, which would have 
taken at least six to eight weeks by the ordinary methods, and they 
have retained their staining properties perfectly. 
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ADEENAL TUMOES. 

By Paul G. Woolley, B.S., M.D., 

GOVEENOKS’ FELI-OW IN PATHOLOGY, M’GILL UNIVERSITY. 

(From the J. H. E. Molson Laboratory of Pathology, McGill University, Montreal, Canada.) 

Although the literature on the subject of adrenal tumors is not an 
extensive one, it has seemed to me that it would be useful to collate it, 
and so render it more accessible to students, for it is a scattered one. 
Such a collation will be based upon the paper of Kelynack, which up 
to its time was the most useful and comprehensive one in existence. 
Since the time of its publication many new facts have been added to 
our knowledge of these tumors, and especially to our knowledge of the 
malignant growths, which makes it necessary to add to the above- 
mentioned paper, admirable as it is, 

Writers on pathology have not, apparently, been impressed by the 
remarkable facts discovered in the peculiar tumors in these important 
organs, for the current text-books — English and German alike — men- 
tion few of the common or uncommon features of them. One reason 
for such a neglect is that the earlier, and the later writers, too, have 
been interested in the relation between changes in the adrenal glands 
and Addison’s disease, with the result that the case reports are of little 
or no present value in a large number of cases. There are, however, 
a few papers which are of much importance in this connection, notably 
those of Rolleston and Marks, Ramsey, Kelly, and Jores. 

In discussing adrenal tumors I shall first deal with the benign tumors 
and then with the malignant ones. 

Benign Tumors. The benign tumors of the adrenals belong in by 
far the greater number of cases to one class, namely, the adenomata, 
but the following varieties have also been reported : fibromata, lipo- 
mata, neuromata, gliomata, angiomata, and cystomata. 

Fibromata have been reported by Saviotti and Mattei, but there is 
some doubt as to the authenticity of the cases, the general opinion 
being that they are, in ‘all probability, fibro-adenomata — a class of 
tumors which is very common, and in which any proportion may exist 
between fibrous tissue and parenchyma. Fibromata may, however, 
occur, but are very rare. 

Lipomata likewise have been reported — notably one case by Byford 
— ^but here, too, the probability is that these cases are tumors simulating 
lipomata, but in reality being adenomata which have undergone extreme 
fatty degeneration — a process which is extremely common in the adrenal 
and especially so in the adenomatous tumors. 

Gliomata have been recorded in the literature by Virchow and 
Marchand. Reports coming from such sources are to be looked on as 



34 


'O’-OOLLEY: ADEENAE TUMORS. 


valuable ; but if such tumors do occur the}’’ must be rai’e anomalies, 
and due to tissue misplacement, for at the present time there is no 
reason to suspect that the adrenals contain any epidermic elements 
which could give rise to gliomatous tumors. Indeed, it has been ver}’- 
clearly shown in the past year that the old idea that the medulla of the 
adrenal was a derivative of nervous tissue is entirely erroneous, and 
that ganglionic tissue takes no part in the organogenesis. 

Neuromata are to be looked upon with much suspicion, and although 
several cases have been reported by Weichselbaum, Armanni, and 
Formad, it is a question whether these are not really cases that should 
be classed as fibromata. If there is an authentic case of neuroma of 
the adrenal it must be an excessively rare one, and must be derived 
from one of the ganglia near the gland. 

Of the more complex tumors there are three general classes, namely, 
adenomata, cysts, and angiomata, and in this last class are included 
two varieties — hremangiomata and Ij'mphangiomata. 

Adenomata in general belong in two categories as regards size and 
multiplicity in the same oi-gan. The most common are the small mul- 
tiple adenomata, the large single tumors being far less commonly seen. 

The small adenomata appear as yellowish nodules varying in size 
from a mustard-seed to a small pea. They occupy the medulla and the 
cortex, and are occasionally found just outside of the cortex, but 
beneath the capsule. In other words, they may arise in any zone of 
the organ. 

When these are examined microscopically they are seen to be com- 
posed of cells which appear like adrenal cells affected by an advanced 
grade of fatty degeneration. 

The larger adenomata — which occur singly, but occasionally bilater- 
ally — show in their simpler forms a structure similar to that of the 
small adenomata, and their cells show the same tendency to fatty 
change. I’hey usually originate in the cortex of the organ, and while 
they may form large tumors, they never involve the whole gland, and 
are usually seen as nodules projecting above the surface of the organ 
which they occupy. Their structure is more complicated than that of 
the small adenomata, and the arrangement of their columns of cells 
may become very intricate, as is the case in any other adenomatous 
tumor. As they increase in size the cells in the centre of the tumor 
undergo more or less fatty degeneration, and this process may extend 
to the supporting tissues, until the centre breaks down to form a cyst with 
mushy contents, or hemorrhage occurs into the softened tissue, forming 
a hemorrhagic cyst. By a gradual increase in the hemorrhage a huge 
cyst may at length be produced, similar to the one reported by Pawlik, 
which contained 10 litres of bloody material. In such a way, I believe, 
all the blood cysts of the adrenals arise, for hemorrhage into these 
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adenomata, and indeed into tlie glands themselves, is not a remarkably 
uncommon occurrence. 


Fig. 1. 



Case of cystic fibro-adenotna of adrenal. Zona glomerulosa in the wall of the tumor. 
Leitz eye piece IV., ocular 3. (Camera lucida.) 


Fig. 2. 



Zona fascicularis in wall of the tumor. Same magnification, 
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But besides these degenerative changes others may occnr, and the 
resulting tumors have furnished the occasion for the reports of Letulle 
and Pilliet on “ Surr^nalites Nodulaires H5"perplastiques ” and “ Scle- 
roses.” In these so-called hyperplastic tninors there has apparently 
been an increase of the fibrous tissue, so that they come under the head 
of fibro-adenomata of more or less well-marked types. 

The features of such tumors will be most easily remarked, I think, 
if I describe in some detail a tumor which came into my hands through 

Fig. a. 



Zona reticularis in wall of tumor. Same magnification. 


the kindness of Dr. McCrae, of the Montreal General Hospital. The 
tumor was accidentally discovered at autopsy, and nothing in the 
man’s history can be shown to be due to the presence of the tnmor. 

The right adrenal, in which the tumor occurred, was somewhat 
larger than normal, even if the growth could be neglected, and at one 
end appeared a rounded protuberance, which was fairl}’^ firm and rather 
elastic. On section the gland itself was apparently normal. The 
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tumor, ou section, presented a peculiar appearance. It was partially 
cystic, its contents being dark-brownish material, rather granular in 
appearance. The walls of the cyst were yellowish, with dark striations. 


Fig. 1. 



Areas of infiltration with lime salts. Leitz E. I., ocular 4. 

and firm and tough. At one place thei’e was an area that had the 
appearance of and cut like cartilage. To the apex of this area, ivhich 

Fig. 5. 


/I. © ' '■ [ 

• A-'V ■ '®- 'ft 




Portion of a column of adrenal cells from zona fascicularis. Leitz E. IV., ocular 6. 
(Camera lucida.) The stain in all cases has been carhol-thionin. 

projected into the cyst, was attached an arborescent mass of tissue, 
generally quite dark in color, which had the appearance of an intra- 
cj^stic papilloma. 
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On section of the wall of the cyst it was at once remarked that inside 
a compressed layer of fairly normal gland cortex was a fibroid and 
cedematous layer, composed of masses and columns of gland cells sepa- 
rated by masses of cedematous fibrous tissue, with occasional areas of 
pigmented material (the remains of old hemorrhage) and a few patches 
of calcareous deposit. (Figs. 1 to 5.) The area which had appeared 
like hyaline cartilage proved to be simply a hyaline fibrous tissue with 
a few nuclei, while the papillary, arborescent mass was the remnant 
of gland tissue which had not completely degenerated, and which had 
remained attached to fibrous sMands and filled between with hemor- 
rhagic detritus. This cystic fibro-adenoma was the size of a small 
English walnut. 

Besides the hemorrhagic cysts two other varieties have been reported, 
namely, a serous variety b}"- Ogle and a hydatid cyst by Bennett, 
This last, however, is a doubtful case, for in the description there are 
no details that would positively identif)’- it. 

Angiomata are rather rare growths, if we consider simply the benign 
forms, Klebs, Laboulbene, Vogel, and Seitz having reported cases. The 
case of Payne was a blood vascular tumor, while those mentioned by the 
other authors were lymphangiomata. They present no unitsual features. 

Malignant Tumors. When we come to study the primary malig- 
nant tumors of the adrenals we find a rather anomalous group of new- 
growths. The peculiarities of these tumors depend primarily upon the 
fact that they have their origin in a tissue that is less stable than 
epithelium or hypothelium, and which has been differentiated at a 
comparatively recent time, histogenetically, from the middle germ 
layer, and which is more closely related to the supporting tissues than 
are the two covering membranes of the body. 

The adrenals are developed from the peritoneum — which in its turn 
has been a dei’ivative of the middle germ layei* — and of that division of 
mesoderm which we call mesothelium. This mesothelium seems to be the 
origin of tumors which at one time corresponded morphologically to the 
class of carcinomata, at another to sarcomata, and at another of a group 
of tumors which present a likeness to both the above types either in 
the same or in different nodules. Such tumors various authors have 
described in too little detail, and one such has furnished me with a 
text for a paper in which I have discussed at some length the changes 
which occur and the meaning of these variations. It will, therefore, 
sufiice to mention here that the feature of greatest interest is the ten- 
dency for adrenal tumors of carcinomatoid appearance to form nodules, 
which may be purely sarcomatous or sarcocarcinomatoid, as the case 
may be. Rolleston and Marks and others emphasize this point. 

As types of malignant tumors originating in the adrenals the follow- 
ing have been mentioned : carcinomata, sarcomata, endotheliomata, 
and peritheliomata. 
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In looking over the literature I have been unable to satisfy myself 
that the latter two varieties exist, although I have specimens of an 
aberrant adrenal tumor of the kidney that was distinctly a perithelioma ; 
so these may exist also in the adrenal itself. If they do occur, and if 
they have the characteristics of the aberrant tumor that I have seen, 
they are tumors which show the ordinary characteristics of the malig- 
nant vascular tumors. 

The other malignant tumors of the adrenals fall into two classes as 
they are described — i. sarcomata and. carcinomata. This classifica- 
tion rests, of course, on purely morphological grounds — a basis which is 
absolutely inadequate, White to the contrary notwithstanding — for 
many reasons, which I have discussed and which are sufficiently obvious. 
In my paper I described the tumor that I was studying as mesothe- 
lioma. 

These adrenal mesotheliomata — or mesolepidomata, as Adami calls 
them — occur as large or small tumors, circumscribed or infiltrating, 
and originate in one of the zones of the cortex of the adrenal gland. 
When circumscribed they metastasize chiefly by the bloodvessels, but 
also by the lymph vessels in a certain number of cases. When they 
are infiltrating they may involve any of the neighboring organs, chiefly 
the liver and kidney, and are especially prone to invade the inferior 
vena cava. When small they may give rise to no symptoms that aid 
diagnosis, but they may give rise to many and serious symptoms by 
their metastases. The larger tumors produce various symptoms of 
tumor — such as a palpable, movable, or fixed mass in the renal region 
— and especially to symptoms of venous obstruction, due to pressure 
on, or thrombosis of, the vena cava. Metastasis, as a rule, occurs by 
the bloodvessels, and is most common in the liver and lungs. In 
twenty-two cases which I have collected from the literature which can 
be called carcinomata by the postulates of Rolleston and Marks there 
were metastases, as follows : 


Liver 

. 13 times. 

Pericardium . 

1 time. 

Lungs 

. 11 “ 

Endocardium . 

. 1 “ 

Lymph glands. 

. 7 “ 

Uterus 

. 1 “ 

Brain 

. 3 

Ovary 

. . 2 times. 

Kidney . 

. 2 “ 

Spleen 

1 time. 

Peritoneum 

. 3 “ 

Bones 

2 times. 

Appendix . 

. 1 time. 

Diaphragm 

1 time. 

Stomach . 

. 1 “ 

Bladder . 

. 1 “ 

Mesentery 

. 1 “ 



These tumors occur 

at all ages. 

The youngest 

was nine months 

(Cohn) and the oldest 

seventy-three years (Ritchie and Bruce). In 


Ramsey’s list of thirty-seven carcinomata’ twenty-two were in men, 

• It will be seen from these figures that Ramsey has given a longer list of primary carcino- 
mata than I. This is because I do not feel that many of the cases quoted by him are primary, 
as judged by the rules of Rolleston and Marks, which 1 think are very useful and very logical, 
considering that “judgment is difficult.” 
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and in my list of twenty-tAYOj eleven were in men. I shall append a 
table of the cases of the carcinomatoid tumors judged by the postulates 
of Rolleston and Marks. 

The microscopic appearances of the malignant adrenal tumom vary. 
I have seen none that show purely sarcomatous appearances, but, 
judging b)" some of the descriptions in the literature, the}^ do occur. 
Indeed, they are the more common variety. They conform in appear- 
ance to other sai'comata, and are spindle-celled or round-celled in 
type. The carcinomatoid tumors have an alveolar appearance corre- 
sponding in a certain extent with the arrangement of the normal 
gland. In some instances the}" have a peculiar perivascular arrange- 
ment, which I think is uncommon. 

The primary tumor may correspond to the carcinomata even in the 
arrangement of the reticulum, but there is a tendency for the reticulum 
to become intercellular even when in the larger part of the tumor it 
surrounds groups of cells. In the case which I described the reticulum 
in the primary tumor separated groups of cells, while in the metastases, 
in lymph glands, and brain it was intercellular. In the lungs the 
arrangement took on characters of the so-called carcinoma-sarcoma- 
todes. The origin of these tumors has been shown to be, at least in 
some cases, in the parenchyma of the organs, and is not due to con- 
nective-tissue changes or to proliferation of the cells of the bloodvessels. 

Finally, the cells of malignant adrenal tumors, like those of other 
malignant growths, are larger as a rule, the nuclei are larger compar- 
atively, the protoplasm less in amount, and the nuclear substance more 
abundant than normal. Mitotic figures, regular and atypical, are 
common. 

The most noticeable feature in these tumors is their well-marked 
tendency to variation in type, due to the remarkable inclination of the 
cells to metaplastic changes. 

In the accompanying tabulation of the primary carcinomatoid 
adrenal tumors there will be found a brief epitome of the eharaeters 
and clinical observations abstracted from the case reports. In the 
tabulation I cannot include the cases of Stybr and Nuno Porto, because 
I have not been able to read the first or obtain the second paper, and 
because I have been unable to find auy-adequate abstraet of either 
case. It has, howevei’, been asserted by several authorities that the 
first was a primar}" melanotic carcinoma, and that the second was also 
a primary growth. 

Secondary Malignant Growths. Secondary tumors are’ not 
uncommon, and occur in persons past middle life in the great majority 
of cases. In looking over the autopsy records of the Royal Victoria 
Hospital I was able to find mention of secondary sarcoma in one case 
in fifteen ; of secondary carcinoma in seven cases in forty-eight. 
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The case o£ sarcoma occurred in a case of multiple sarcoma, and 
nodules were found in both adrenals. The cases of carcinomata 
occurred as follows : cancer of the stomach with metastases in the 
left adrenal, three times ; in the right adrenal, twice ; cancer of the 
pancreas, in both adrenals, once ; cancer of the bile-duct, in both 
adrenals, once; in the left, once; cancer of the intestines, in the right 
adrenal, once. 

Note. — Since I have had the proofs of the preceding remarks, I have 
come across three interesting papers that had escaped my notice, in spite 
of ray care in searching the literature. 

One of these papers is that of Morris (Brit. Med. Journ., 1899, vol. 
ii. 1336), which discusses three cases of adrenal growths, all of which 
the author considers to be sarcomata, although, as he says, the resem- 
blance to carcinoma is a very marked feature in some cases of the growths. 
The first case has been recorded in the Reports of the Middlesex Hospital 
(1888, p. 230) as a “ Sarcoma of the A.drenal.” It occurred in a man, 
aged fifty-one years, and weighed 61i ounces. The left adrenal only 
was involved. His second case was in a man, aged forty-three years, 
and in this instance the tumor was on the right side. No autopsy was 
obtained, and there is some doubt as to whether the growth was certainly 
primary in the adrenal. 

The third case was that of a woman, aged forty -three years. In this 
case the growth was a cystic sarcoma, and after operation the patient 
died, with recurrences. 

The second paper is that of Orr (Edin. 3Ied. Journ., 1900, vol. 1.), 
who reports a case of sarcoma in a child, aged seven weeks. Both 
adrenals were affected. The liver was involved by the growth. Dr. 
Leith gives a good pathological discussion of the findings, and decides 
that the case is one of small round-celled sarcoma, although .it could be 
distinguished only with some difficulty from carcinoma. This is the 
youngest case on record. 

Three of these cases then deserve to be classed with the so-called 
“ primary sarcomata,” the other is possibly primary. 

The third paper is that of Schnittenhelm (Wien. hlin. Rundschau, 
1901), and in this paper a case of medullary cancer of both adrenals in a 
man, aged fifty-five years, is described. This case may he one of primary 
carcinoma. The remarkable features of this case are the clinical symp- 
toms, which Schnittenhelm ascribes to an auto-intoxication. There was 
no pigmentation. 
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The adrenal gland was for the first time brought into relation with 
glycosuria by F. BIum,‘ of Frankfort, who in September, 1901, pub- 
lished obsenmtions showing that extracts of the adrenal glands of 
sheep are capable of inducing a slight or moderate grade of glycosuria 
when injected subcutaneously into dogs and rabbits. The results of 
Blum were confirmed in Europe, and led in this country to experiments 
with Takamine’s adrenalin chloride and Abel’s adrenalin which have 
extended our information as to the glycosuria following the adminis- 
tration of preparations made from the adrenals. Herter and Richards^ 

' Ueber Nebennierendinbetes, Deutsches Arebiv fur kiln. Medicin, Bd. Ixxi. 

- Medical News, February 1, 1902. 
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found that the intraperitoneal injection of solutions of adrenalin chlo- 
ride is followed almost regularly by the presence of large percentages 
of sugar in the urine, and the present writers made a study of some of 
the conditions under which adrenalin glycosuria occurs/ In this paper 
it is desired to offer a summary of the more important observations 
that have now been made, in the belief that they are of interest as 
throwing new light on the physiology of carbohydrate metabolism. 

General Description of Experimental Adrenalin Glyco- 
suria. The intensity and duration of adrenalin glycosuria depend in 
part on the mode of administration, in part on the size of the dose. 
Subcutaneous injections yield less sugar than intravenous or intraperi- 
toneal injections. Direct applications to the surface of the pancreas 
usually cause considerable excretion of sugar, even when the quantity 
of adrenalin used is small (say 1 c.c. solution of adrenalin chloride 
1 : 1000). The slightest glycosurias in proportion to the dose have 
come from the use of adrenalin chloride by the mouth. Dogs of medium 
size may receive 10 to 20 c.c. of the commonly used adrenalin chloride 
solution (1 : 1000) without developing glycosuria ; larger doses may be 
followed by a moderate or considerable glycosuria. This relative in- 
ertness of the substance when given by the mouth has a certain prac- 
tical importance, and is readily explained. Adrenalin is very easily 
oxidized, and quickly loses both its blood-pressure-raising property 
and its ability to induce glycosuria. ^Yheu introduced into the stomach 
the gastric epithelial cells have an opportunity to destroy a consider- 
able portion of the active substance before it is absorbed. It thus 
loses a large part of its efficacy in raising the blood pressure. It is 
preferable to give adrenalin subcutaneously to giving it by the stomach, 
for, in addition to securing greater precision and economy in dosage, 
this method has the advantage of avoiding any ill effects upon the 
stomach. We have never known the usual dose for subcutaneous use 


' Table Showing Effect of Intraperitoneal Injection of 
Adrenalin of Dilution 1 : 1000. 


Weight 

of 

dog. 

Amount of 
solution 
used. 

First 

catheteriza- 
tion after 

Sugar, 

Second 
catheteriza- 
tion after 

Sugar, 


18.6 kilo. 

9 c.c. 

1 hour. 

5.0 per ct. 




21 

10 


10 “ 




8.2 “ 

7 “ 

1 hour. 

10.0 “ 




11.3 “ 

10 " 

1 “ 

5..S “ 




10 9 “ 

10 “ 

30 min. 

5.0 “ 

1 hr. 30 min. 

6.5 per ct. 


13.2 “ 

11.5“ 

2 hr.30min. 

5.0 " 

3 •• 10 “ 

7.33 “ 1 

10 “ 

5 “ 

40 min. 

6.11 “ 

2 “ 20 “ 

11.5 “ 

5 “ 

2 “ 

4 hours. 

3 75 “ 




6.8 " 

10 “ 


4.8 “ 




8.2 “ 

5 “ 


1.25 “ 




7.3 “ 

5 “ 


2.7 “ 




7.3 " 

10 “ 

1 hr.25min. 

2.0 “ 

6 hr. 30 min. 

4.2 per ct. 

Ahel'.s adrenalin. 

6.4 “ 

10 “ 

1 “ 10 “ 

7.15 " 



U <4 










48 HERTER, waeemae: adrenalin glycosuria. 

(0.3 to 1.2 c.c.) to occasion glycosuria, even vOien repeated at intervals 
of three or four hours. 

The degree and duration of the glj’-cosuria vary widely in different 
animals, and sometimes in the same animals at different times. Intra- 
peritoneal injections of 5 c.c. of adrenalin chloride in normal dogs 
of medium size (8 to 15 kilos) almost without exception cause the 
appearance (within one or two hours) of a glycosuria, with from 3 to 
10 per cent, of sugar in the urine. The duration of the glycosuria 
following a single dose is seldom longer than thirty hours. During 
this time there is a total excretion of glucose which does not commonly 
exceed 2 or 3 grammes. The amount of sugar which appears during, 
and after frequently repeated doses of adrenalin may greatly exceed 
these amounts. For example, this is well shown in the following experi- 
ment, in which the pancreas was repeatedly painted with adrenalin : 

Experiment. Normal dog ; weight, 13.6 kilos ; well nourished. Meat 
diet. Bladder emptied; urine normal. Lacteals found distended. 
Pancreas divided into two nearly equal parts. Adjoining duodenum 
also cut through transversely. Between 10.45 a.m. and 9.25 p.m. head 
end of the pancreas painted ten times with 1 c.c. adrenalin chloride 
solution (1 : 1000). Slightly under ether throughout the entire ex- 
periment. 


ine, first catheterization 12.35 P.M., 

70 c.c., 

7.25 per cent, sugar 


second 

(< 

2.15 “ 

CO C.C., 

14.3 “ '• 

tt 

third 


3.15 “ 

48 C.C., 

12.5 " " 

<< 

fourth 

«< 

4.30 " 

25 C.C., 

9.75 " 

ft 

fifth 

i* 

5.60 “ 

14 c.c., 

6.0 " “ 

i( 

sixth 

(1 

7.00 “ 

10 C.C., 

2 2*^ 

n 

seventh 

tt 

8.00 

6 C.C., 

1.82 “ 

t( 

eighth 

(• 

9.00 •' 

7 c.c., 

1.4 “ 

(< 

ninth 

(( 

10.15 " 

4.6 c.c 

, 0.83 


The total quantity of sugar excreted during this experiment was 
23.4 grammes (estimated as glucose). The observation is instructive 
not merely in showing how high a grade of glycosuria may be caused 
by the action of adrenalin, but also as indicating how small a quantity 
of adrenalin is capable of calling forth so great an amount of sugar. 
The amount of adrenalin substance employed in this experiment was 
approximately 0.01 gramme. We do not know of any form of experi- 
mental glycosuria in which such pronounced effects can be obtained 
with so small a quantity of toxic material. 

The susceptibility of different dogs to adrenalin varies considerably 
so far as glycosuria is concerned. One sometimes finds animals which 
do not show any glycosuria whatever, even after one or more applica- 
tions to the pancreas.’ The differences noted appear to be connected 
with the state of nutrition, and especially with the quantity of gly- 

’ Many of our animals showed themselves insusceptible to the action of piperidin In caus- 
ing glycosuria, while others excreted very large quantities of sugar. This diflereiice appeared 
to be largely independent of the size of the dose applied to the pancreas. 
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cogen which is stored in the organism. It appears doubtful, however, 
if these differences in susceptibility can be accounted for wholly in this 
way. It seems to us that there ai’e other factors of which the nature 
is unknown. 

In adrenalin glycosuria the sugar of the blood is regularly increased 
but falls rapidly with the decline in the sugar of the urine, and after 
a time may drop below the original normal level. In respect to the 
increase of blood sugar adrenalin glycosuria resembles the majority of 
cases of human diabetes, and differs from the experimental glycosuria 
after phloridzin, where the sugar-content of the blood is commonly 
lower than normal. The volume of the urine in adrenalin glycosuria 
is usually distinctly increased. The presence of diacetic acid or oxy- 
butyric acid has not been observed. The occurrence of glycosuria 
from adrenalin is wholly independent of any change in the general 
blood pressure, as was shown in experiments where sugar occurred in 
the urine in spite of a marked fall in carotid blood pressure from nitro- 
glycerin. 

Physiological Characters op Adrenalin Glycosuria. One 
of the first questions that arises relates to the origin of the sugar which 
appears in the urine. This sugar might be thought of as coming either 
from an increased conversion of hepatic glycogen or from a diminished 
combustion of sugar. In favor of the former view are two facts — first, 
the decline in the glycogen store of the liver during adrenalin glyco- 
suria ; and, secondly, the increased sugar-content of the blood of the 
hepatic vein as compared with the blood of the portal vein. The fol- 
lowing table gives three typical observations made by Dr. Richards 
upon the sugar of the blood of the femoral artery, portal vein, and 
hepatic vein, before and after treatment of the pancreas with adre- 
nalin. The collections of blood were made simultaneously by means of 
specially designed canulse. 

These figures call for little comment. In two of the three observa- 
tions the sugar of the blood of the femoral artery, portal vein, and 
hepatic vein showed a fairly close correspondence before the applica- 
tion of adrenalin. In the third case the blood sugar of the hepatic 
vein was considerably lower than that of the blood of the portal vein. 
In all three cases the percentage of blood sugar of the hepatic vein 
rose quickly to a point in excess of the percentage in the portal vein, 
and remained so during the subsequent observations. It is safe to infer 
that this behavior of the blood sugar is referable to the increased pro- 
duction of sugar within the liver. 
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Table Showing Percentage of Sugar xn Blood Before and 
After Treatment of Pancreas with Adrenalin. 


Weight ' 
of 1 

dog. I 

1 

Starved. 

Blood 
drawn at 

Pancreas 

painted 

at 

Sugar in blood from 

1 

Femoral 

1 artery. 

Portal ' 
vein. 1 

1 

1 

Hepatic 

vein. 

1 

S.2 kilo. 1 

4S hours. 

3.50 p.5t. 


0.142 per ct. 

1 

O.HS per ct. , 

1 

0.143 per ct. 




4.04 P.M. 






4.0S p.M. 


0.191 “ 

0.151 




4.21 “ 


0.179 “ 

0.154 

0.177 



5.07 “ 


0.132 “ 

0.107 

0.130 

9.2 kilo. ' 

24 hours. 

4.23 P.M. 

i 

0.160 per ct. 

0.165 per ct. 

0.164 per ct. 




4.39 P.M. 

1 





4.49 P.M. 


0.247 “ ' 

0.197 

0.2S4 

\ 


5.20 


0.322 “ 

0.245 

0.340 

7.S kilo. 

20 hours. 

4.21 P.M. 


0.159 per ct 

0.109 per ct. 

0.136 per ct. 

1 



4.40 P.M. 






4.44 P.M. 


0.187 “ 

0.167 “ 

0.201 



5.06 “ 


0 215 “ 

0.187 “ 

0.252 



4.46 •' 


0.20S “ 

0.207 

0.209 " 


la what way adrenalin occasions an excessive conversion of glycogen 
into sugar is still undecided, but there are some experimental observa- 
tions that have to be considered in any attempt to form a judgment on 
this question. One of these is that applications of small amounts of 
adrenalin to the surface of the pancreas or injections into its substance 
have given rise to a more pronounced glycosuria than similar pro- 
cedures in the case of the brain, liver, spleen, or kidney.’ This suggests 
that in the production of glycosuria adrenalin acts especially, if not 
exclusively, upon the cells of the pancreas; but it has been impossible 
to prove that the action of adrenalin depends wholly on the presence 
of the pancreas, for total extirpation of this gland is quickly followed 
by an excretion of sugar." Another difficulty arises from the fact that 
since adrenalin acts when introduced into the circulation, the substance 
may find its way to other organs ivhen applied to the surface of the 
pancreas. If, however, it could be shown that there are substances 
which are capable of inducing glycosuria when painted on the pan- 
creas, but do not cause it when introduced into the circulation or into 
the brain, spleen, or liver, we should have strong evidence that the 
substances in question when applied to the pancreas act on this organ 
only. A substance of this nature is potassium cyanide. The action of 
this poison in its relation to glycosuria is illustrated by the following 
tables : 


' No observations of this kind have ns yet been made upon tiie adrenal bodies. 

= II is possible that some information could be obtained after total extirpation of the pan- 
creas by making intraiieritonenl injections of adrenalin when the quantity of sugar excreted 
from hour to hour is Email and fairly constant. 
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Table Showing Effect of Applying Potassium Cyanide Solutions 

TO Pancreas.’ 


Weight 
of dog. 

Ho\r 

applied 

to 

pancreas. 

Amount 

of 

solution 

used. 

Strength 

of 

solution. 

Duration 
of appli- 
cation. 

First 

catheter- 

ization 

after 

Volume 

of 

urine. 

Sugar. 


Painted. 

2 c.c. 

N 

1000 


1 hour. 


2.1^. 

4.5 kilo. 

Painted. 

3 “ 

<( 

30 min. 

1 h.40m. 

2 c.c. 

‘strong’ 

6.8 “ 

Painted 

and 

injected. 

2 “ 

il 

10 “ 

1 hour. 

9 “ 

0 

9.5 “ 

Painted 

and 

injected. 

2 “ 

(( 


30 min. 


6.0 

7.2 “ 

Painted. 

1.5 “ 

tt 

13 min. 

2 hours. 

5 “ 

1.5 fe 

9.1 “ 

Injected. 

3 “ 

II 

10 min. 

2 " 

4 “ 

trace. 

11.8 “ 

Painted 

and 

injected. 

3 " 

<1 

1 hour. 

9 “ . 

0 

10.4 “ 

Injected. 

3 " 

1 1 

10 “ 

2 h.45m. 

65 “ 

0.25 fc 

6.8 ■' 

Painted 

and 

injected. 

2 “ 


10 “ 

2 hours. 

8 “ 

trace. 

5.4 “ 

Painted 

and 

injected. 

2 ■’ 

<1 


4 h.45m. 

7 “ 

trace. 


Applicati’n 
to tail of 
pancreas. 


J 


} Applicati’n 
to head of 
pancreas. 


Table Showing Effect of Introducing Potassium Cyanide Solu- 
tions INTO A Mesenteric Vein or into the Femoral Vein. 


Weight 

ot 

dog. 

Where 

injected. 

Amount of 
solution 
injected. 

Strength 

ol 

solution. 

Duration 

of 

injection. 

First 

catheter- 

ization 

after 

Volume 

of 

urine. 

Sugar. 

9.1 kilo. 

Into mesen- 
teric vein. 

3 c.c. 

N 

1000 


1 h. 10 m. 


0 

10 9 " 

II II 

6 “ 

If 




0 

6.8 “ 

II il 

10 “ 

If 

2 min. 

2 hours. 

13 c.c. 

0 

4.5 “ 

il II 

14 “ 

II 

2 “ 

2 h. 15 m. 

35 “ 

0 

8.2 “ 

il II 

250 “ 

If 

60 *• 

2h. 10 m. 

0 


7.7 “ 

Il i I 

85 “ 

II 


2 h. 15 m. 

23 c.c. 

0 

7.3 •• 

Into femoral 

5 “ 

II 

25 min. 

2 hours. 

5.5“ 

0 


vein. 







7.7 “ 

il II 

3 “ 

II 

30 “ 

2 hours. 

12 “ 

0 

9.1 “ 

il II 

6 “ 

II 

N 

15 ** 

1 h. 30 m. 

25 “ 

0 

7.3 “ 

II II 

200 “ 




0 



100 




6.4 “ 

.. .. 

200 “ 

N 

750 

60 min. 

. 

SO min. 

4 c.c. 

0 


It is apparent that a dilute solution 



of potassium 'C3’anide 


when applied to the surface of the pancreas is capable of inducing a 
glj’-cosuria of slight degree, which is dependent not on the transporta- 
tion. of this poison to some distant part by means of the blood, but on 
its direct influence on the cells of the gland. There is, of course, no 
evidence that there are not other cells in the body which react to 


' Tlie animals were in almost every instance fed on lean meat. 
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liydrocyanic acid in sncli a way as to provoke glycosuria ; but experi- 
ments made upon tbe cerebral cortex, the liver, the spleen, and the 
decapsulated kidney gave negative results. These various experiments 
with potassium cimnide, in connection with the observed sensitiveness 
of the pancreas to local applications of adrenalin, point to the pancreas 
as the part chiefly concerned in the production of adrenalin glycosuria, 
although here, again, there is no proof that some cells other than those 
of the pancreas do not possess a similar sensitiveness. 

How the application of adrenalin to the pancreas initiates those 
hepatic changes which result in gl5mosuria is not yet clear. We at 
one time thought it possible that during the glycosuria something 
leaves the pancreas by the pancreaticoduodenal vein which stimulates 
the conversion of glycogen into sugar. Experiments designed to test 
this idea did not give it any support. At present it appears much 
more likely that the gl^mogenetic function of the liver is stimulated 
through the mediation of the sympathetic nervous system. No direct 
investigation of this phase of the subject has yet been made. 

As to the wa}" adrenalin acts on the cells of the pancreas there is no 
positive information, although there are two considerations which led 
us to conclude that the disturbance of function is of a kind that in- 
volves impaired oxidation within the pancreatic cells. One of these is 
that hydrocyanic acid has the property of interfering with the capacity 
of cells to appropriate oxygen, as was shown conclusively by the work 
of Geppert. It is conceivable that hydrocyanic acid has other proper- 
ties which contribute to render it poisonous, but the interference with 
oxidation seems to sufficiently account for its powerful toxic action. 
It is therefore reasonable to assume that the ability of potassium cyanide 
to cause glycosuria is due to interference with the appropriation of 
oxygen by the pancreatic cells. It is possible that this disturbance in 
oxidation makes itself felt in an action upon the nerve-endings in the 
pancreas, resulting in the hepatic overaction already mentioned in 
speaking of adrenalin glycosuria. 

What we know about the action of hydrocyanic acid led us to in- 
quire whether there are not other poisons that have a similar action 
upon cells in respect to interference with intracellular oxidations. It 
was found that there are many substances which lead to glycosuria 
when applied directly to the pancreas. Comparing these with respect 
to their ability to oxidize or reduce, it Avas found that substances which 
exert a reducing action are more likely to induce glycosuria than those 
Avhich have an oxidizing action. It must be admitted, however, that 
it has been possible to experiment with only a relatively small number 
of oxidizing and reducing agents, and that a Avider experience may 
not sustain the generalization that the property of inducing glycosuria 
belongs much more to reducing than to oxidizing substances. On the 
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other hand, the results obtained up to the present cannot he ignored. 
It is impracticable to give these results in detail here, but some facts 
regarding them should be mentioned. Thus it was found that sub- 
stances which reduce Fehling’s solution occurred in the urine after the 
application of the following poisons to the pancreas : sulphurous acid, 
sulphuretted hydrogen, carbon monoxide, benzyl alcohol, and pyro- 
gallol. Experiments with common oxidizing agents gave results quite 
different from those obtained with the reducing agents just mentioned. 
Chlorine-water (saturated solution), bromine- water (saturated solution), 
potassium chlorate (10 per cent, solution), hydrogen peroxide (satu- 
rated solution, fresh), chromic acid (2 per cent, solution), and nitric acid 
(2 per cent, and 10 per cent, solutions) all yielded negative results 
when painted on the pancreas. Among the oxidizing agents tried, 
only nitrobenzol (4 per cent, to 10 per cent, solutions) gave sugar, but 
a more thorough search would doubtless reveal others which have 
this effect. 

Among substances which have little or no reducing action, but pro- 
duce glycosuria, may be mentioned sodium salicylate’^ (50 per cent, 
solutions) and potassium cyanide. On the other hand, sodium thiosul- 
phate (10 per cent, to 90 per cent, solutions), a powerful reducing 
agent, wholly failed to induce glycosuria. 

It is thus clear that we cannot attribute the experimental glycosurias 
that have been observed merely to the reducing properties of the sub- 
stances employed, but rather to some obscure toxic action exerted 
probably on the cells of the pancreas.^ What we know of the action 
of potassium cyanide indicates that this toxic action involves inter- 
ference with intracellular oxidation. 

It seemed possible at first that experimental adrenalin glycosuria 
might be referable to a temporary inhibition of that function of the 


1 Table Shoaving Efpecx of Applying Sodium Salicylate 
Solution to Pancreas. 
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of 

dog. 
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of 
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solution. 
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1 c.c. 
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15 min. 
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13 c.c. 

2.0 ^ 


7.7 “ 

1 ( 
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25 “ 

2 ■■ 

le “ 
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7.7 “ 
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1 “ 
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25 “ 

02 



Injected. 

(( 
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«( 


1 h. 50 m. 

4}4 “ 

0.3 'i 


9.1 kiio. 

2 “ 

(i 

, 

2 hours. 

12 " 

2.8 't 


10.4 •• 

Painted. 

1 “ 

tl 

7 min. 

1 h. 30 m. 


9.0 ^ 

Application to 
tail of pancreas. 

5.4 “ 

(< 

14 “ 


30 “ 

2h.80in. 

18 c.c. 

8.5 

Application to 
head of pancreas. 


= There is no direct evidence that these substances act only on the pancreas, but the cyanide 
experiments suggest that this may be the case. AVe hope to have the opportunity to test this 
question individually with the different poisons that occasion glycosuria. 
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pancreas whicli normally prevents the excretion of sugar, but this view 
soon became untenable for the following reason : If one cuts trans- 
versely through the pancreas and duodenum, so that the severed por- 
tions of the organ have their only vascular connection through the 
general circulation, the application of a weak potassium cyanide solu- 
tion to either portion of the gland is still liable to induce glycosui’ia. 
We know from experiments already mentioned that potassium cyanide 
injected into the circulation failed to cause glycosuria ; hence we are 
justified in assuming that when the cjmnide acts on one part of the 
divided pancreas it has no influence upon the remaining portion, but 
acts wholly by means of this local action. As it is well known that 
dogs with one-half the pancreas intact do not develop glycosuria, it 
is evident that we have in the phenomena of cyanide glycosuria some- 
thing distinct from the gl3’’cosuria that follows extirpation of the 
pancreas. 

When the pancreas is divided in the- manner just mentioned the 
application of a small quantity of adrenalin chloride (1 c.c. of a 
1 : 1000 solution) to either end of the gland is generally followed by 
gl^mosuria. We know that when adrenalin is injected into the circu- 
lation it is capable, unlike dilute solutions of potassium cyanide, of 
inducing glycosuria ; hence this method of experimentation does not 
enable us to exclude some action of adrenalin upon the unpainted part 
of the gland and upon other organs, yet the cyanide experiment 
makes it highly improbable that such action upon the unpainted gland 
is necessary for the production of glycosuria. 

We have at present no indication whether an application of potas- 
sium cyanide or adrenalin to the pancreas acts chiefly upon the secreting 
glandular cells, the cells of the islands of Langerhans, or the nerve 
endings in the pancreas. As the islands of Langerhans have been 
shown b}’- Opie to be somewhat more numerous in the tail of the dog’s 
pancreas than in other parts, it was thought desirable to make a series 
of observations in which the caudal half of the organ was painted with 
adrenalin, and a second series in which the cephalic and descending half 
of the gland was so painted. There are fifteen observations in each 
series. As regards the weights and feeding of the dogs and the opera- 
tive conditions of the experiments, the two series of observations are 
comparable. The pancreas was in each case severed into two approxi- 
mately equal parts, the duodenum being also cut through. The amount 
of adrenalin chloride solution (1 : 1000) varied from 1 c.c. to 2 c.c., 
according to the weight of the animal. The time required for the ap- 
plication of the adrenalin solution was usually fifteen or tweutj’- minutes. 
The urine was collected hourlj’^ by catheter for three or four hours after 
the paintings. Considerable variations in the degree of glycosuria 
were, as usual, noticeable in different animals. The total excretion of 
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sugar noted in fifteen dogs of the first series, in which the tail half of 
the pancreas was painted, was 17,25 grammes. The total excretion of 
sugar by the fifteen dogs of the second series, in which the cephalic 
half of the gland was painted, was 15.60 grammes. It cannot, of 
course, be maintained that these results prove the caudal end of the 
pancreas to be more sensitive to the action of adrenalin than the ceph- 
alic half. To determine whether this is actually the case much more 
numerous observations would have to be made. On the other hand, 
the results of our experiments are in no way opposed to the possibility 
that adrenalin exerts its influence through the islands of Langerhans^ — 
a possibility which naturally suggests itself, although there is-no proof 
that adrenalin acts exclusively on the pancreas in the production of 
glycosuria. Some light may perhaps be thrown on this question by a 
study of the histological conditions in the pancreatic glands of animals 
that have been treated with intraperitoneal injections of adrenalin 
through a long period of time. 

It has not been possible to induce a permanent glycosuria by means 
of repeated intraperitoneal injections; but in one dog in which such 
injections had been made at short intervals during five weeks, with a 
glycosuria broken only by short intermissions, the islands of Langerhans 
showed no alterations. 

Fatal intraperitoneal doses of adrenalin may set up an acute hemor- 
rhagic pancreatitis in which some of the islands of Langerhans, together 
with other structures, suffer alteration ; but control experiments with 
intravenous injections indicate that the lesions observed are not neces- 
sary to the production of glycosuria. 

On Certain Relations between the Adrenal Glands and 
Carbohydrate Metabolism. The knowledge that extracts of the 
adrenal gland have the property of inducing glycosuria suggested the 
inquiry whether the adrenal glands normally possess any influence on 
carbohydrate metabolism by virtue of their internal secretion. Experi- 
ments showed that compression of the adrenal glands is followed by 
glycosuria ; while their exclusion, by extirpation or ligation of their 
vessels, is followed by a considerable fall in the sugar-content of the 
blood. These results were confidently interpreted as indicating that 
the adrenal glands stand in an important relation to carbohydrate 
metabolism and normally exert a regulatory influence upon the sugar- 
content of the blood.' Unforeseen experimental difficulties have up to 
the present time made it impossible to prove whether the influence of 
the adrenals on carbohydrate metabolism is of the nature suggested in 
the hypothesis that was proposed — that is to say, an influence exerted 
through the internal secretion of the gland. It is not without interest 


' Medical News, October 25, 1902. 
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to review briefly the main facts that have come to light in the course 
of this study. 

On subjecting the adrenal glands of normal dogs (fed on lean meat) 
to intermittent compression between the thumb and finger glucose 
quickly appears in the urine. The percentage of sugar may be high 
(4 or 6 per cent.), but the amount has never been large, and the dura- 
tion of the glycosuria is not more than a few hours. It is not neces- 
sary in order to obtain these results to compress the gland to the point 
where its structures yield sensibly to the fingers. Control observations 
on the spleen, in which the organ was much damaged by pressure, 
failed to show gl^mosuria. Destructive compression of the pancreas 
may be followed by the appearance of a small amount of sugar in the 
urine. 

These results were at first interpreted to indicate that the jjrocess of 
compression leads to glycosuria by causing a substance allied to the 
gl3’’C0suria-p reducing substance of adrenal extracts to enter the blood. 
It now appears uncertain whether this is the real explanation. In 
animals the carotids of which were connected with a mercury manometer 
the adrenal glands were intermittently compressed without giving rise 
to any increase in the general blood pressure such as one might perhaps 
expect if the internal secretion of the gland were actually being forced 
into the circulation in unusual amount. This observation, together 
with the fact that compression of the pancreas may occasion glycosuria, 
makes it necessary to admit that nervous influences may be largel}’' 
responsible for the sugar which appears after compressing the adrenals. 
Nevertheless, the fact that compression of a single adrenal gland may 
occasion pronounced gl^mosuria suggests that functional disturbances 
in this gland readily bring on at least a temporary glycosuria. 

Numerous experiments have been made in which the adrenal vessels 
were either ligatured or in which the adrenal glands were extirpated 
bilaterall 3 ^ In most of these observations the blood sugar-content 
before operation was compared with the blood sugar-content about four 
hours after operation. A considerable fall in the percentage of blood 
sugar was found in almost all instances. Controls show that this 
fall cannot be accounted for either bj’' the slight lengthening of the 
fasting period or by the small amount of blood (8 to 26 grammes) 
abstracted for the determination of the blood sugar. 

In a few instances the blood sugar after operation on the adrenals 
has been somewhat increased after the lapse of four hours. There is 
good reason to think that etherization usually increases somewhat the 
sugar-content of the blood, and it is likel}’’ that our exceptional results 
can be accounted for by the action of this anaesthetic. The fact that 
we do not know any narcotic or anaesthetic which does not in itself 
affect .the sugar-content of the blood is still an obstacle to the correct 
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interpretation of our results. Whether the fall in blood sugar Avhich 
we have noted after the above-mentioned operations on the adrenals 
can be attributed wholly or in part to the exclusion of the internal 
secretion of these glands is not yet clear. 

It is a fact of considerable interest that under certain conditions the 
injection of adrenalin into the peritoneal cavity failed to bring on 
glycosuria after the adrenal vessels had been ligatured or the adrenal 
glands had been extirpated. This result is the more striking because 
of the great regularity with which intraperitoneal injections of adre- 
nalin induce marked glycosuria in normal dogs. If the injection of 
adrenalin be made within two hours of the operation on the adrenal 
glands glycosuria usually aj^pears, but in every instance where the in- 
jection was not given until the lapse of four hours or a longer period 
sugar either did not appear in the urine or appeared in mere traces. 
The table on page 57 makes this point clear. 

The necessity for control observations is, of course, obvious, and the 
following experiments are of interest in this connection ; 

Experiment 1. Dog ; weight, 7 kilos. Poorly nourished ; not fed 
for twenty-four hours. The mesenteric vessels passing to and from 
a loop of jejunum six inches in length were ligated Math two ligatures, 
and the loop itself was tied off. No ether used. Pour hours after 
this operation 4 c.c. adrenalin chloride solution (1 : 1000) were injected 
into the peritoneal cavity; 8 c.c. of urine collected one hour later 
showed 6.2 per cent, sugar. 

Experiments. Dog; weight, 18 kilos. Well nourished; twenty- 
four hours’ fast. Etherized and vessels and nerves of the spleen liga- 
tured about one and a half inches from the spleen, numerous ligatures 
being employed. First hour after operation 35 c.c. urine, about 0.5 
per cent, sugar ; second hour after operation 10 c.c. urine, about 0.3 
per cent, sugar ; third hour after operation 11 c.c. urine, slight re- 
duction; fourth hour after operation 13 c.c. urine, negative or slight 
trace. After four hours animal received 8 c.c. adrenalin chloride 
solution (1 : 1000) in the peritoneal cavity. Fifty-five minutes later 
49 c.c. urine, 2.8 per cent, sugar; two hours and a half later 40 c.c. 
urine, 6.1 per cent, sugar. 

Experiment 3. Dog ; weight, 11 kilos. Well nourished ; not fed 
for twenty-four hours. Etherized and splenic vessels and nerves 
tied off with numerous ligatures, as in Experiment 2. First hour after 
operation 14 c.c. urine gave 0.44 percent, sugar; second hour after 
operation 14 c.c. ui'ine gave a slight reduction ; third hour after opera- 
tion 18 c.c. urine gave a slight reduction ; four and a quarter hours 
after operation 18 c.c. urine gave a trace of reduction. After four and a 
quarter hours animal received 5 c.c. adrenalin in the peritoneal cavity. 
Fifty minutes later 23 c.c. urine gave 1.78 per cent, sugar; two and a 
half hours later 35 c.c. urine gave 4.9 per cent, sugar. 

These and similar control experiments show that operations on the 
spleen or intestine do not lead to an abolition of the property of adre- 
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nalin to induce glycosuria when put into the peritoneal cavity. It occurs 
to one that the operation of ligating the adrenal vessels or extirpating 
the glands may be followed by a disturbance of absorption from the 
peritoneum ; but if this be the case it is difficult to see why it should not 
also follow operations on the spleen. It also occurs to one that the 
injected adrenalin may have been mixed with blood, and thus rendered 
less active ; but hemorrhage did not occur in any case, and the peri- 
toneal cavity was in several instances practically free from fluid. The 
failure of adrenalin to cause glycosuria in our experiments seems to 
point to some special influence connected with the exclusion of the 
adrenals; but whether the real explanation lies in the elimination of 
the adrenal internal secretion, or in some obscure nervous disturbance, 
it has hot been possible to determine. It is not certain that the adre- 
nalin used in these experiments is equivalent to the internal secretion 
of the dog’s adrenals. 

In five dogs from which the pancreas was totally removed after 
bilateral ligation of the adrenal vessels it was observed that the 
urine subsequently passed either contained no sugar or only a small 
quantity. 

In those cases where the urine contained some sugar this disappeared 
before the lapse of many hours. Comparing these results with those 
which we have obtained from numerous extirpations of the pancreas 
alone, there seems to be no doubt that exclusion of the adrenal glands 
modifies the onset of pancreatic glycosuria in the direction of greatly 
reducing the early excretion of sugar.' Even in cases where the 


‘ Experiments 1, 2, and 3 illustrate the inhibition of pancreatic glycosuria after operations 
on the suprarenals. A similar inhibition was not observed after ligat\ire of splenic vessels, . 
Controls involving operations on the nervous system only have not been made. 

Experiment!. Dog; weight, 10 kilos. Bladder emptied ; urine normal. Suprarenal ves- 
sels ligatured on both sides. Immediately aUerward pancreas completely extirpated. 

One hour 15 minutes afier pancreatic extirpation. 2Ji c.c. iirine contained no suear. 

Two hours 30 minutes after operation, 6 c.c. urine contained about 0.3 per cent, sugar. 

Three hours 30 minutes after operation, 12 c c. urine with 10 c.c. Fehling’s solution gave 
slight greenish reduction. 

Four hours 30 minutes after operation, 8 c.c. urine, negative for sugar. 

Experiment 2. Dog ; weight, 10.9 kilos. Bladder emptied ; urine normal. Suprarenal ves- 
sels ligatured on both sides ; 27 minutes later pancreas had been completely extirpated. 

One hour after operation, 5 c.c. urine contained about 0.5 per cent, sugar. 

Two hours after operation, 4 c.c. urine contained about 0.4-0.5 per cent, sugar. 

Three hours after operation, 1.5 c.c. urine contained 0.3-0.4 per cent, sugar. 

Four hours thirty minutes after operation, 4-5 c.c. bloody urine contained no sugar. 

Experiment 3. Dog; weight, 9 1 kilos. Bladder emptied, urine normal. Suprarenal ves- 
sels ligatured on both sides. Twenty-five minutes after completion of these operations the 
pancreas had been completely extirpated. 

One hour 45 minutes after last operation, 6 c.c. urine contained not more than 0.2 per cent, 
sugar. 

Three hours 45 minutes after last operation, 9 c.c. urine gave very slight reduction. 

Five hours 45 minutes after last operation, 10 c.c. urine, quite negative. 

Ten hours after last operation, 9 c.c. urine, quite negative. 

Experiment 4. Dog; weight, 9.2 kilos. Bladder emptied, urine normal, pancreas com- 
pletely extirpated. One hour later 10 c.c. urine contained 7 per cent, sugar. One hour and 
VOL. 125, NO. 1.— JANUABV, 1903. 5 
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adrenal operation folIoYS extirpation of the pancreas, a high grade of 
glycosuria may be rapidly lessened ; bnt nltimately the excretion of 
sugar again reaches a high level, so that the adrenal influence, what- 
ever it may be, is a transient one. In the interpretation of these re- 
sults one has to bear in mind that the glycosuria of simple pancreatic 
extirpation may show for a time a spontaneous falling off in the quan- 
tity of sugar excreted. It seems to us probable that a severe form of 
shock may be responsible for the inhibition of pancreatic glycosuria 
that has been observed. 

Although the experimental results that have been here described 
point to a closer relationship between the adrenal glands and carbo- 

15 minutes after pancreatic extirpation right adrenal vessels were tied ; 8 minutes later left 
adrenal vessels were tied. Urine collected 12 minutes later contained C.5 per cent, sugar. 

One hour after ligation of adrenals, C c.c. urine contained 5.6 per eent. sugar. 

Four hours after ligation, 20 c.c. urine contained 4.6 per cent, sugar. 

Eight hours after ligation, 20 c.c. urine contained 0.6 per cent, sugar. 

Soon after suppression of urine occurred. 

Experiment 5. Dog; weight, 16.8 kilos. Bladder emptied, urine normal, pancreas com- 
pletely extirpated. Twenty minutes later right adrenal vessels tied. Urine obtained by 
catheter showed slight reduction. One hour after operation on left adrenal, 5 c.c. urine con- 
tained 6 7 per cent, sugar. Ten minutes later left adrenal vessels tied. 

1 hour 15 minutes after ligation of left adrenal vessels, 13 c.c. urine contained 4.5 p. c. su.gar. 


2 hours 15 minutes “ 

tt 


17 CC. 


1.6 

3 hours 15 minutes 

<< 


40 C.C. 


0.2 

4 hours 15 minutes “ 

i* 


16 c c. 


0.3 

5 hours 15 minutes 

n 


27 C.C. 


1.25 

6 hours 15 minutes “ 

41 


13 C.C. 


1.75 

7 hours 15 minutes “ 

4* 


4.0 C.C. 


2.25 

S hours 15 minutes “ 

<4 


8 c.c. 


2.25 


Soon after this suppression set in. 


Experiment 6. Dog: weight, 8.7 kilos; .starved 60 hours. Bladder emptied, urine normal, 
pancreas completely extirpated. Urine immediately after contained no sugar. Twenty-seven 
minutes after extirpation adrenal vessels tied on both sides. Urine Immediately after con- 
tained no sugar. 

1 hour after ligation of adrenal vessels, 6 c.c. urine contained 0.1-0.2 per cent, sugar. 


3 hours " 

4 hours *' 

“ 5 c.c. “ 

<1 *t 

a trace of sugar. 

It »< 

9 hours “ 

“ 34 C.C. “ 

“ 

23 hours “ 

“ 12 C.C. 

2.2 per cent, sugar. 

23 hours '• 

'• 5 C.C. “ 

5.0 

29 hours •* 

" 10C.C. 

5.5 “ " 

32 hours “ 

17 C.C. 

5.0 “ - 


Experiment 7. Dog; weight, 7.7 kilos; not fed for 30 hours before operation. Bladder 
emptied, urine normal ; pancreas totally extirpated at 4.05 P.jt. ; aseptic operation. 

2 hours after operation, 4 c.c. urine contained 7 per cent, sugar. 

5 hours " 45 c.c. “ 8 '• “ 

19 hours “ 140 e.C. " 9 “ “ 

23 hours “ 35 c.c. “ . 14.3 “ “ 

On the following day, 23 hours after the pancreatic extirpation, the adrenal vessels were 
ligated on both sides. 

1 hour after ligating adrenal vessels, 11 c.c. urine contained 6.25 per cent, sugar. 

2 hours “ " 13 c.c. '■ 6.5 “ “ 

3 hours “ “ 13 ac. " 6.5 “ 

7 hours “ “ 26 C.C. “ 5 “ “ 

Subsequent collections wore impracticable, although the animal lived nearly 24 hours 
longer. 
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hydrate metabolism than has been previously recognized, it cannot be 
maintained that we have as yet succeeded in obtaining unequivocal 
evidence that the phenomena described are due to the excessive in- 
fluence of the adrenal internal secretion or to the exclusion of this 
secretion from the circulation. Some of these phenomena can probably 
be equally well accounted for on the supposition that imperfectly un- 
derstood nervous factors have been brought into play. It must, there- 
fore, be left to further experiments, in which close attention is given 
to control observations on the nervous system, to determine whether 
the internal secretion hypothesis is tenable. 


A EEPORT OF TWO OASES OF MULTIPLE SCLEROSIS, WITH 

NECROPSY : 

WITH REMARKS ON MUSCULAR ATROPHY, SECONDARY DEGENERATION, AND 
LOSS OF TENDON REFLEXES, WITH INCREASED MUSCULAR 
TONICITY, OCCURRING IN THIS DISEASE.* 

By William G. Spiller, M.D., 

ASSISTANT CLINICAL PROFESSOK OF NERVOUS DISEASES AND ASSISTANT PP.OFESSOK OF 
NEUROPATHOLOGY IN THE UNIVERSITY OF PENNSYLVANIA. 

(From the William Pepper Clinical Laboratory, Phoebe A. Hearst Foundation.) 

Multiple sclerosis seems to be a rare disease in America, and 
scarcely any cases with necropsy are to be found in the literature of 
this country. I am inclined to think that some cases are overlooked, 
and that the disease, while uncommon, does occur more frequently 
than the paucity of records gives us reasons to believe. B. Sachs 
remarked at the time he wrote his critical digest on multiple sclerosis, 
in 1898, that he had been able to find only one necropsy record of a 
case of this disease published in America, and that was by Seguin, and 
was incomplete. 

Since the publication of Sachs” paper a case with necropsy has been 
reported by Burr and McCarthy^ (1900), and another that probably 
should be classed under multiple sclerosis, although published only in 
abstract, Ma}’^, 1902, by J. R. Hunt.* The paper by E. W. Taylor^ 
is one of the best on the subject by American writers, but the cases he 
reports occurred in Germany, and are a contribution to German litera- 
ture. 

I report two cases, with microscopic examination of the nervous 
tissues. The first case was in the service of Dr. F. X. Dercum, at the 

I Read In abstract at the annual meeting of the American Neurological A.ssoclation, June 
1902. 

- Sachs. Journal of Nervous and Menial Disease. 1898. 

3 Burr and McCarthy. Ibid.. 1900. « J. R. Hunt. Ibid., May 12, 1902. p. 288. 

3 E. W. Taylor. Deutsche Zeitschrift filr Nervenheilkunde, vol. v. 
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Philadelphia Hospital, and is a typical example of the disease. I am 
indebted to Dr. Dercum for the clinical history and the pathological 
material. The second case was in my service at the Philadelphia 
Hospital, and forms a striking contrast in’its clinical aspects to Dr. 
Dercum’s case. 

Case I. — C. 0., laborer, white, aged twenty-five years, was admitted 
to the Philadelphia Hospital, March 26, 1900. A brief history was 
taken at this time. 

November 6, 1900. Chief complaint: stiffness and weakness of 
right upper and lower limbs, vertigo, and tremor. 

Father died, at the age of fifty years, from gastric disease ; mother 
died after labor ; one brother died in infancy. Three sisters and four 
brothers are living and well. 

The patient had measles when a child and typhoid fever seven years 
ago. He has used alcohol and tobacco to excess, but denies venereal 
disease. 

Two yearn ago last winter he worked four or five hours one night in 
the hold of a vessel with nothing on but trousers, drawers, shoes, and 
stockings. Thus clad he came up on the deck, when it was bitterly 
cold and raining sleet and hail, and took a drink of ice-water. He 
remained on deck about twenty minutes, not noticing the cold, and 
then returned to the hold, where he worked for six hours more. In 
the morning he went home and to bed, still experiencing no ill effects 
from the exposure. That afternoon he felt stiff all over, and the stiff- 
ness remained for several days. Four days after this exposure he had 
to work seven hours in the hold of a ship shovelling wet coal. While 
shovelling he stood in the wet coal, and afterward had to sit in the wet, 
shivering, while waiting for more coal. The next morning he went 
directly from the hold to the deck, to sweep. As soon as he reached 
the deck he began to feel stiff, and staggered and was hardly able to 
walk. That night he experienced sharp pains in the thighs, more in 
the right thigh, and the stiffness was most marked on the right side. 

This condition remained stationary for one month, when he awakened 
one morning with sharp pains in the right leg, with marked rigidity of 
that member. Soon after this he suffered from similar joains in the 
left leg, although not so severely. 

His condition improved slightly for several months following, but 
there has been little change during the past year. He has occasionally 
had loss of sphincter control during the past year. 

Present Condition {November 6, 1900). The patient is a well-devel- 
oped young man. His intelligence is not impaired, but his speech is 
slow and scanning. Pupils are equal and the irides respond promptly 
to light and in accommodation. The ocular muscles are apparent!}’’ 
normal. There is a slight tremor of the tongue. The tendon reflexes 
of the upper limbs are normal (later those of the right upper limb 
were exaggerated). The epigastric reflex is normal, but the abdominal 
and cremasteric reflexes are absent. The patellar reflex is exaggerated 
on each side, more so on the right side. Ankle clonus is present on 
each side. Babinski’s reflex is present. Grip of the right hand by 
dynamometer is 41 ; of left, 45. He has apparently very little loss of 
power in the upper or lower limbs. Temperature sense is normal, 
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except in the feet, where there is delayed sensation, and in the toes 
and heel of the right foot, where there is reversal of temperature sense. 
Tactile and pain senses are unimpaired. Station is poor. He sways 
with his eyes open and falls when they are closed. Gait is staggering 
and the right foot is dragged. Some ataxia is observed in the upper 
limbs, especially on the right side. Intention tremor is present in the 
right upper limb. 

The report of the examination of the eyes by Dr. G. E. de Schweinitz, 
November 18, 1900, is as follows : “ Light reflex normal. Each disk 
atrophic; atrophy more marked on temporal side. No change in 
vessels except a slight perivasculitis. Well-marked nystagmus.” 

December 8, 1901. He has wasted very rapidly during the past two 
months, and during the past month has had almost absolute loss of 
power in his lower limbs, especially on the right side. The wasting is 
general. Breath smells sweetish, and examination of urine shows 
sugar in large amount. 

The patient died December 9, 1901. 

The microscopic examination of the brain and spinal cord, made by 
me, revealed numerous areas of sclerosis, especially in the cord. It is 
not necessary to dwell on the pathological condition, as it was like that 
commonly seen in multiple sclerosis. The case was clinically and 
pathologically a typical one of this disease. I had the opportunity to 
examine this patient frequently during his residence in the hospital. 

The causative relation of cold and dampness to multiple sclerosis 
seems to be clearly shown in this case. Krafft-Ebing has insisted on 
this etiology of the disease, but it is seldom that the symptoms follow 
so closely the exposure, as in this case. The man 0. O. developed the 
symptoms of multiple sclerosis after repeated and long exposure to cold 
and dampness in shovelling coal in the hold of a vessel. Residence in 
a damp house was believed to be the cause of the disease in the second 
case. It is probable that this was not the only cause in either case. 

Case II. — The patient, a woman aged fifty-one years, was in my 
service at the Philadelphia Hospital during the summer of 1901. She 
said the first symptoms of her disease began in 1891 or 1892 after a 
residence in a damp house. She denied venereal disease and abuse of 
alcohol, although she acknowledged that she had used much tobacco. 
Impaired gait was noticed early, but the gait soon improved, and later 
became worse again. She was able to walk until 1899, but staggered 
so that she had to be supported. In 1891, while doing housework, 
she suddenly became numb in the feet, and the numbness extended 
gradually up the limbs, with progressive loss of power. In two days 
the numbness had extended to the waist, and she had a girdle sensa- 
tion of pressure and incontinence of urine and feces. Her speech was 
slow, and she had some difficulty in saying words. My notes, made 
June 24, 1901, are as follows: 

The lower limbs appear to be completely paralyzed, and although 
they are drawn up at times, the movement is probably entirely in- 
voluntary. When told to move her toes she is unable to do so. The 
lower limbs are wasted. The right thigh in its middle portion measures 
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thirteen inches ; the left thigh in the corresponding portion measures 
fourteen inches. The tliighs are proportionately more atrophied than 
the legs below the knees, but the atrophy in the latter is partly masked 
by oedema. The feet are very oedematous and pit on pressure. 
Pressure over either leg causes the leg to be drawn up ; this is espe- 
cially true of the left lower limb. The movement is the result entirely 
of reflex action, and is involuntary. The knees and feet are inverted, 
and there is much spasticit}’- of the lower limbs, which is greatly 
increased by passive movement. There is no knee-jerk on either side, 
even %oilh reinforcement. This is esi)ecially noteworthy because of 
the spasticity in the lower limbs. The knee-jerk is not prevented by 
the spasticity, as the spasticity is comparatively slight when the limbs 
have not been irritated, and even without irritation of the limbs there 
is no knee-jerk. When the attempt is made to obtain the knee-jerk 
there is no contraction visible in the quadriceps muscle of either side. 
Ankle clonus is not obtained on either side. The Babinski reflex is 
very pronounced on each side, the great toe as well as the other toes 
being drawn forcibly upward. The Achilles jerk is absent on each 
side. Sensation for touch, pain, and temperature is normal in the 
lower limbs. No tenderness is produced by pressure of the nerves or 
muscles. 

The movements in the upper limbs are free, and the resistance to 
passive movements in these limbs is proportional to the muscular 
development. The upper limbs above the elbow are fairly well devel- 
oped. The interossei muscles, the thenar and hypothenar eminences 
are much wasted, and the grasp of each hand is almost nil. The 
forearms are wasted, but not intensely so. Sensation for touch, pain, 
and temperature is normal in the upper extremities and over the chest. 
The tendon reflexes of the upper limbs, biceps tendon, triceps tendon, 
and wrist-jerks on either side are not strikingly abnormal. No ten- 
derness is felt on pressure of nerves or muscles. 

The cranial nerves are not distinctly implicated. The tongue is jme- 
truded straight. The masseters contract firmly. The corner of the 
mouth is drawn up well on each side, and the eyes are firmly closed. 
At the present examination there is considerable swelling of the left 
eyelid. 

The spinal column is normal. 

The mentality is feeble. The patient replies correctly to questions, 
but her statements concerning her past condition are not fully reliable. 
She complains of numbness in her hands. She has incontinence of urine 
and feces. 

The report of the examination of her ey^es, made by Dr. H. F. Han- 
sell, June 24, 1901, is as follows: 

“ Paralysis of the third nerve of the right side and also of the left, 
amounting to almost complete ophthalmoplegia. Pupillary response 
is good. Pupils are equal. Partial atrophic cupping of both optic 
nerves, with reduction in size of the bloodvessels, v’ithout signs of 
previous inflammation.” 

The patient greAV gradually worse, and died July 5, 1901. 

The microscopic examination, made by me, gives the following results : 
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Numerous sclerotic areas are found througliout the brain and spinal 
cord. One such area is found implicating the nuclei of the oculo- 
motor, trochlear, and abducent nerves, but is not confined to these 
nuclei. The nerve cell-bodies of the oculomotor nuclei are not very 
distinctly diseased, as shown by the thionin stain, and yet some ma,y 
be slightly altered. The posterior longitudinal bundle on each side is 
in the sclerotic area, and contains at this part a few medullated nerve 
fibres. Half of the medulla oblongata at one level has undergone a 
sclerotic change. A sclerotic area is found in the left optic nerve, 
but the right optic nerve appears to be normal. 

Some degeneration, as shown by the Marchi method, is detected in 
the sclerotic areas of the spinal cord. Secondary degeneration of 
moderate intensity is found in each crossed pyramidal tract, below the 

Fig. 1. 



Casl II. — Seclion through the nuclei of the oculomotor nerves, showing a sclerotic patch 

implicating these nuclei. 

mid-thoracic region, but is greater on one side. No sclerotic areas are 
found in the posterior columns at the upper lumbar region, but in the 
mid-lumbar region a sclerotic area is present on each side of the poste- 
rior septum, and implicates the posterior root fibres after their entrance 
into the posterior columns. These areas do not extend into the lower 
lumbar region, but here a sclerotic area is found implicating one ante- 
rior horn and the antero-lateral column. A sclerotic area implicates 
the greater part of the left anterior and lateral columns and the gray 
matter of the left side and a part of the left posterior columns in the 
sacral region. A sclerotic area is found also in the right lateral column, 
and gray matter of the right side in the sacral region, hlany of the 
nerve cell-bodies of the anterior horns of the cervical and lumbar 
region appear shrunken and have imperfect dendritic processes, and 
some are much pigmented. The thionin stain was employed. The 
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ner^e cell-bodies in a sclerotic area implicating one anterior horn in 
the lower lumbar region resemble very closely those of the other horn 

Fig. 2. 


Case II . — X sclerotic area implicates a large portion of the medulla oblongata. 




Case II.— Section from the cervical region, showing a large sclerotic patch on each side 

of the spinal cord. 
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in the same section where there is no sclerotic area, and in neither 
horn are they normal. A branch of one of the plantar nerves is par- 
tially degenerated. Many other sclerotic areas not described are found 
in the brain and spinal cord. 

A summary of the case is as follows ; 

In 1891 the patient — a woman, then about forty-one years of age — 
complained of numbness in the feet, and soon the legs became numb. 
She had at this time progressive loss of power in the lower limbs and 


Fig. 4. 



Case II. — No sclerotic area is seen in the posterior columns in this section from the upper 
lumbar region. The secondary degeneration of the crossed pyramidal tracts is not well 
reproduced in the photographs. 

staggering gait. Within two days the numbness extended as high as 
the waist, and she complained of girdle sensation, and had complete 
paralysis of the lower limbs. She had also incontinence of urine and 
feces. She had resided in a damp house. The disturbance of gait 
soon disappeared for a time, and she was able to walk with difficulty 
until 1899, but staggered. She complained of shooting pains at times 
in the knees, extending to the ankles. In 1901 her speech was some- 
what drawling. The lower limbs were completely paralyzed, were 
much wasted, and spastic ; .slight irritation causing the limbs to be 
drawn up involuntarily, and yet the patellar and Achilles reflexes 
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were absent. The knees and feet were inverted. The Babinski reflex 
was very pronounced. Sensation was normal everywhere. Voluntary 
movement in the upper limbs was impaired, and the grasp of the hands 
was very feeble. The hands were verj’- much atrophied. The tendon 
reflexes of the upper limbs were normal, htentality was feeble. She 
had almost complete external ophthalmoplegia and partial atrophic 
cupping of both optic nerves. Iritic response was good. The case 
was one of disseminated sclerosis, as shown by the microscopic exami- 
nation. 

Fig 5. 



Case II. — Section from the mid-lumbar region. A sclerotic area is seen on each side of the 
posterior septum only in the mid-lumhnr region (compare Fig. 5 with Figs. 4 and 6). The 
tendency to symmetry of the areas in multiple sclerosis is well shown in this section. 

The interesting features of this case were : The pronounced muscular 
atrophy ; the secondar}’- degeneration of the crossed, pyramidal tracts, 
more distinct, however, on one side, in a case of disseminated sclerosis ; 
the loss of the patellar and Achilles reflexes, with spasticity of the 
lower limbs, the loss of these reflexes probably being the result of 
sclerotic areas in the posterior columns and a part of the anterior horns 
of the lumbar and sacral regions ; and the almost complete external 
ophthalmoplegia resulting from a sclerotic area in the nuclei of the 
third, fourth, and sixth nerves. 
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The muscular atrophy was very pronounced in the lower and upper 
limbs, and in the latter the atrophy was more distinct in the small 
muscles of the hands. The atrophy in the lower limbs below the knees 
was partly masked by oedema. Oppenheim* regards muscular atrophy 
as a rare sign of multiple sclerosis, and states that, as a rule, the 
muscles preserve their normal size and electrical reactions. 

L. Brauer^ believes that muscular atrophy is very uncommon in the 
early stages of multiple sclerosis, and he reports a case of this disease 


Fig. 6. 



Case II.— Section from the lower lumhar region. The sclerotic areas of the posterior 
columns represented in Fig. 5 have disappeared, but a sclerotic area is seen in one anterior 
horn extending into the white matter. 


in which muscular atrophy was an early symptom and later became 
very pronounced. He acknowledges that muscular atrophy does occur 
occasionally in multiple sclerosis, and he believes it affects especially 
the small muscles of the hand and the peroneus distribution. He refers 
to cases of muscular atrophy occurring in multiple sclerosis reported 

' Oppenheim. Lehrbnch der Nervenkrankheiten, third edition, p. 314. 

- Brauer. Neurologisches Centralblatt, July 15, 1898, No. 14, p. 635. 
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by Jolly, Ebsteia, Leube, Scbiile, Bucliwald, Otto, Engesser, Dejerine, 
and Pitres. Killion also is said to have observed muscular atrophy 
in multiple sclerosis. 

Probst' speaks of the infrequency of muscular atrophy in multiple 
sclerosis, and refers to a few cases in which it was observed. In most 
of these cases no very important alteration of the cell-bodies of the 
anterior horns was seen, but Probst was able to find a decrease in the 
number and a shrinkage of the cell-bodies in the anterior boms of the 
upper cervical region in one case of multiple sclerosis with muscular 
atrophy, although no sclerotic focus could he found in this region. 
This case Probst pronounces as unquestionably one of multiple sclerosis. 
Alteration of the nerve cell-bodies was observed by me in my case. 
According to Probst, alteration of nerve cell-bodies in multiple sclerosis 
has been observed by Bourneville, Guerard, Charcot, Fromann, Gowers, 
Obersteiner, Frommann, Taylor, *Schuster, aod BJelsehowsky ; but 
muscular atrophy does not appear to have been observed in all these 
cases in which cellular change existed. 

Secondary degeneration is not seen in multiple sclerosis, according 
to some writers, and yet in my case it could be found in the crossed 
pyramidal tracts in the spinal cord below the mid-thoracic -region. 
Aecording to Probst,- Schultze was the first to offer as an explanation 
of the absence of secondary degeneration the preservation of the axons 
in the sclerotic foci. Secondary degeneration in multiple sclerosis is 
said to have been observed by Jolly in 1872, Buss in 1889, Werdnig 
in 1888, Babinski in 1885, Redlich in 1895, and Rossolimo— certainly 
a small number of cases, in consideration of the large number of cases 
of this disease published. In most of the cases in which secondary 
degeneration was found it extended only a short distance, and was 
only of moderate degree. In a case reported by ProbsP secondary 
degeneration of the anterior and lateral pyramidal tracts existed, and 
extended from the proximal portion of the pons into the lumbar region. 
Probst mentions that possibly some might regard his case as one in 
which multiple sclerosis was combined with amyotrophic lateral sclerosis, 
inasmuch as the nerve cell-bodies of the anterior horns were not 
normal and sclerotic foci were not found in the spinal cord. This 
combination, I think, might occur, as both diseases possibly are the 
result of faulty development of nervous tissue in the embryo. 

Since my paper was read before the American Neurological Associa- 
tion an interesting article in which the occurrence of secondary degenera- 
tion in multiple sclerosis is considered has been published by Schupfer.‘ 
He sa}^s secondary degeneration in this disease has been observed only 


' Probst. Deutsche Zeitschrift fUr Nervenheilkunde, 1S9S, vol. xii. 

2 Log. cit. “ Loc. cit. 

* Schupfer. Jlonats-schria Tiir Psychiatric und Neurologic, August, 190J, p. 109. 
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by Jolly, Westphal, Schultze, Greiff, Babinski, Werdnig, Buss, Rosso- 
limo, Probst, Thomas and Long, and Taylof* He subjects these cases 
to a critical study, and concludes that only in the cases of Buss, Probst, 
and Thomas and Long was the degeneration of the pyramidal tracts 
in connection with lesions in the spinal cord, medulla oblongata, and 
pons. In Thomas and Long’s case the cause of the degeneration he 
thinks was syphilitic endarteritis. Degeneration of the pyramidal 
tracts is therefore, in his opinion, extremely rare in multiple sclerosis, 
and may be caused by sclerotic foci or may occur independently of 
these. The secondary degeneration of the pyramidal tracts may be 
associated with diffuse sclerosis of the cerebral hemispheres with 
atrophy of the gyri and alteration of the cells of the central gyri, as in 
the cases of Schultze and Greiff. The occurrence of degeneration of 
the pyramidal tracts without focal lesions he finds difficult to explain. 
It is possible that Schupfer does not lay sufficient importance upon 
the short extent of some of the foci in multiple sclerosis, and im- 
portant areas of sclerosis of limited extent may be overlooked. In 
Jolly’s case and Schultze’s, Schupfer says the sclerotic areas do not 
explain the degeneration of the ijyramidal tracts, as the degeneration 
began at a part where sclerotic areas were not detected. It is important 
to bear in mind the cumulative effect of slight degeneration at different 
levels ; this, however, Schupfer does not overlook. 

The loss of the patellar reflexes, with increase in the muscular 
tonicity of the lower limbs, was noteworthy. There could be no mis- 
take in regard to this, because in my notes made at the time of the 
clinical examination I underscored twice the statement bearing on this 
point. The statement reads: “ The knees and feet are inverted, and 
there is much spasticity of the lower limbs, which is greatly increased 
by passive movement. Thei'e is no Jcnee-jeric on either side, even %vith 
reinforcement. This is especially noteworthy because of the spas- 
ticity in the lower limbs. The knee-jerli is not prevented by the spas- 
ticity, as the spasticity is comparatively slight when the limbs have 
not been irritated, and even without irritation of the limbs there is no 
knee-jerk. When the attempt is made to obtain the knee-jerk there 
is no contraction visible in the quadriceps muscle of either side. Ankle 
clonus is. not obtained on either side. . . . Achilles jerk is absent 

on each side.” 

Marie' has said that the tendon reflexes are never absent in multiple 
sclerosis. 

The difference in the condition of muscular tonus and of the tendon 
reflexes in my case is most extraordinary. Van Gehuchten^ has paid 
much attention to the relation of the muscular tonus to the tendon 

> Marie. Legons Eur les maladies de la moelle. 

" Van Gehucbten. Journal de Keurologie, August 20, 1897, No. 16, p. 305. 
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reflex. He believes there is a certain parallelism between the two; 
but the parallelism does not always exist, and the tendon reflexes may 
be exaggerated when the muscular tonus is not exaggerated, or the 
tendon reflexes may be preserved when muscular atony is found, or 
they may be absent when muscular hypertonia or contracture exists. 
I shall not discuss the theories he advances to explain these conditions, 
as they do not seem to me to be sufiiciently founded on fact. 

StriimpelP also believes that exaggeration of the tendon reflexes is 
often, but not always, associated with hj’-pertonia of the muscles. 

On the other hand, Parhon and Goldstein- do not believe that the 
condition of the reflexes is independent of the condition of the mus- 
cular tonus, and they assert that hypertonicity never occurs when the 
reflexes are lost, unless the reflexes are lost because the rigidity is so 
great that no movement is possible. These views are held also by 
some American authors. I show by this case that the patellar reflex 
may be lost when hypertonicity of the lower limbs is present and when 
this abolition of the reflex is not the result of immobility of the limbs 
from excessive rigidit3^ I have not been able to obtain Parhon and 
Goldstein’s original paper, and must depend upon an abstract. 

It is possible that in my case the patellar and Achilles reflexes were 
lost because sclerotic areas existed in the regions in which these reflex 
arcs within the spinal cord were contained. In the upper lumbar 
region no sclerotic focus was found, but in the mid-lumbar region a 
sclerotic patch was found in each posterior column implicating the 
fibres of the posterior roots after they had entered the cord. These 
sclerotic patches disappeared in the lower lumbar region, but at this 
level a sclerotic patch was found on one side implicating the anterior 
horn and anterior roots within the cord. The sclerotic areas found in the 
sacral cord were probably the cause of the lost Achilles jerk, and, in addi- 
tion, the degeneration of one of the popliteal nerves examined may indi- 
cate that some of the terminal portions of the peripheral nerves were 
diseased. This alteration of the nerve fibres of the peripheral nerve was 
probably secondary to the alteration of the cell-bodies of the anterior 
horns of the spinal cord. The loss of the tendon reflexes of the lower 
limbs seems easily explained. 

The exaggeration of the muscular tonicity may have been caused by 
the implication of the pyramidal tracts in the sclerotic areas above the 
lumbar region. If the impulses from all parts of the lower limbs had 
been almost entirely cut off it seems hardlj^ probable that the muscular 
tonicity would have been exaggerated. A slight interference with the 
sensor}’^ impulses concerned in the reflexes may, however, be sufiicient 

> Strlimpell. Neurologisches Centralblatt, July 1, 1899, No. 13, p. CIS. 

- Parhon and Goldstein. Ronmanie mCdicale, 1S99. Abstract in Rerue Nenrologique, 
March 15, 1902, p. 223. 
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to cause a loss of these reflexes, even in association with hypertonicity. 
Doubtless sufficient sensory impulses passed to the cord to cause 
exaggeration of the tonicity when the pyramidal tracts were diseased 
and the inhibition from the brain was removed. 

In combined systemic disease the posterior and lateral columns are 
degenerated, and in some cases the spasticity later yields to flaccidity, 
apparently because after a certain time sensory impulses from the limbs 
to the cord are almost cut off, and therefore the paralysis becomes 
flaccid, even though the lateral columns may continue to degenerate. 
In illustration I refer to a case reported by Rheinbaldt,’ in which 
rigidity of the lower limbs was prominent in the commencement of the 
palsy of these limbs, but when the patient came under Eheinbaldt’s 
observation the palsy had become flaccid. Systemic degeneration of 
the direct and crossed pyramidal tracts, of the direct cerebellar tracts, 
and of the posterior columns was found. Rheinbaldt refers to a still 
more satisfactory case reported by Rothmann,^ in which rigidity of 
the lower limbs gave place within two months to flaccidity. 

Raymond and Cestaff’ have reported a very interesting case of dis- 
seminated sclerosis with paralysis in the associated movements of the 
eyeballs. The eyeballs were in a median position, and there was no 
ptosis. The irides reacted well to light and in accommodation. In 
each lateral movement of the eyeballs toward the right or toward the 
left the cornea was arrested about 7 or 8 millimetres from the external 
angle. Convergence, however, was very slightly affected. A sclerotic 
plaque was found implicating the nuclei of the third and fourth nerves. 
They quote Parinaud as saying that these associated paralyses are 
common in multiple sclerosis, but are usually incomplete. The ocular 
paralysis in Raymond and Cestan’s case was incomplete, as it was in 
mine, and the lesions in the ocular nuclei in the two cases were similar. 
In a note of June 24, 1901, by Dr. H. F, Hansell, regarding my case, 
the statement is made that there was paralysis of the third nerve of 
each side and almost complete ophthalmoplegia, Iritic response was 
good. The pupils were equal. There was partial atrophic cupping of 
both optic nerves, with reduction in size of the bloodvessels without 
signs of previous inflammation. Dr. Hansell, in answer to an inquiry 
made by me, says: “‘Almost total ophthalmoplegia’ means in this 
case that the sixth nerves were also involved. Had external rotation 
been preserved my expression would have been ‘ double third-nerve 
paralysis,’ and the word ‘ophthalmoplegia’ would not have been men- 
tioned. Again, the total third-nerve paralysis could not have been 
present, since the report states that the pupils were responsive to light.” 

' Rheinbaldt. Archiv filr Psychiatric, vol. xxxv., No. 1, p. C7. 

- Rothmann. Deutsche Zeltschrift fUr Nervenheilkunde, vol. vii. 

5 Raymond and Cestan. Revue Neurologique, Januarj- 15, 1902, p. 52. 
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The implication of the sixth nerves in m)’- case, as in Raj^mond and 
Cestan’s, suggested a paralysis of associated movement resulting from 
the destruction of the connection by means of the posterior longitudinal 
bundle between the nuclei of the oculomotor nerves and those of the 
abducent nerves. This form of paralysis is known by the Germans as 
blicklahmung. In my case at least the sixth nuclei as well as the 
third and fourth were implicated in the sclerotic area. 


EOSINOPHILIA m PELVIC LESIONS AND IN THE VERMIFORM 

APPENDIX. 

By William H. Weir, M.D., 

FORMER RESIDENT GYNECOLOGIST, LAKESIDE HOSPITAL; DEJIONSTRATOR IN GYNECOLOGY, 
WESTERN RESERVE UNIVERSITY. 

(From the Pathological Laboratory of the Lakeside Hospital.) 

In the routine microscopic examination of all tissues removed at 
operations in the gynecological service of the Lakeside Hospital, cells 
with eosinophilic granulations have frequently been observed in the 
tissues, especially in inflammatory conditions. In this laboratory their 
occurrence was first noted in the gynecological department in 1898, 
and subsequently so many instances were observed in all the depart- 
ments of the laboratory that Howard and Perkins* were able to report 
a large number of cases. The present article deals with the material 
of the gynecological department alone. 

Howard and Perkins in material from 825 consecutive operations 
in the different services of the hospital found eosinophiles in the tissues 
of 108 cases, or 13 per cent. Of these 80, or 74 per cent., were inflam- 
matory ; 24 cases were acute and 56 were chronic ; 9 were tuberculous 
and 9 were syphilitic. In 120 consecutive autopsies eosinophiles in 
larger or smaller numbers were found in organs showing pathological 
changes in 27 instances. They occurred in the spleen, liver, stomach, 
intestines, kidney, heart, lung, thymus, lymph glands, and skeletal 
muscles. 

These findings appear to warrant the conclusion that eosinophiles 
take an active part in many inflammatory processes, more especially 
appendicitis, pyosalpinx, and ovarian abscess, as well as in many cases 
of carcinoma showing inflammation ; that they are often associated 
with polymorphonuclear neutrophiles and almost invariably with 
plasma cells ; that their development from plasma cells and mono- 
nuclear leucocytes could be traced in many instances. These writers 
are of the opinion that the eosinophiles found in the tissues have usually 


1 Johns Hopkins Hospital Reports, vol. x. 



' weik: eosinophilia. 75 

emigrated from the vessels, but that in a certain proportion of cases 
they are formed in the lesion by transition from plasma cells and mono- 
nuclear leucocytes. Their article contains a careful revie^Y of the 
literature, of which two references are here applicable. 

PrzerwoskP noted them in 4 cases of carcinoma of the portio vagi- 
nalis, occurring in the connective tissue, in the carcinoma cell nests, 
and in the bloodvessels." He counted as many as five, ten, or fifteen in 
a single D JD Zeiss field. 

Feldbausch^ found eosinophiles in uterine carcinoma and mammary 
cancer with acute mastitis, in metastases in lymph glands secondary to 
epithelioma of the vulva, in epithelioma of the bladder and of the lip, 
and in some sarcomata and lymphosarcomata. He gives many refer- 
ences, and quotes similar cases noted by Rimbach and Heusser. 

As regards the technique employed, the majority of the tissues were 
fixed and hardened in Orth’s fluid (Muller’s fluid, 9 parts ; 40 per cent, 
formaldehyde solution, 1 part), the best results being obtained after 
hardening in this for a week ; they were then embedded in celloidin 
and stained with hiematoxylin and eosin. The eosinophiles are also 
readily demonstrated after hardening with mercuric bichloride, for- 
malin, Zenker’s or Miiller’s fluids, and staining with htematoxylin and 
eosin, or with eosin followed by polychrome methylene blue or carbolic 
toluidin blue, or with the Biondi-Heidenhain triple stain. Tissues 
hardened in alcohol fail to show the eosinophiles satisfactorily. In 
specimens hardened in Orth’s fluid and stained with methylene blue 
alone the granulations of the eosinophiles, although unstained, are 
plainly visible with the higher powers, while in alcohol hardened 
preparations, even after staining with eosin, they cannot be seen. Fine 
scrapings of the appendix mucosa, which almost invariably show's 
eosinophiles, were dropped into warm absolute alcohol with no better 
result. Parallel pieces of the same appendix w'ere hardened in the usual 
reagents and stained as uniformly as possible. The eosinophiles w'ere 
well shown after employing Orth’s fluid, formalin, Zenker’s and Muller’s 
fluids, and mercuric bichloride, but they could not be found after using 
alcohol. The same results were obtained in a number of cases of 
thickened pyosalpinx when adjacent pieces of each were hardened in 
the different fluids. 

Very satisfactory results were obtained with suitable tissues hardened 
in Orth’s fluid and stained with eosin, followed by Unna’s polychrome 
methylene blue or carbolic toluidin blue. The bacteria and nuclei are 
stained blue ; the eosinophiles ai’e very prominent, and are readily dis- 
tinguished from the polymorphonuclear neutrophiles, w'hose protoplasm 
takes a slight pinkish tinge, and from the mast cells, whose large granu- 

' Praerwoski. Centralbl, far AUgem. Patholog. und Path. Anatoraie, 1896, toI. yH. s. 117. 

- Feldbausch. Virchow’s Archiv, 1900, clsi. 

VOL. 125, NO. 1.— lANO-YRY, 1903. 6 
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lations take the basic stain, being lilac-colored and darker than the 
bright-red eosinophilic granulations. 

In inflammatory conditions the eosinophilic infiltration is usually 
most marked in suppurative cases or in the subacute stage. It occurs 
also in some recent acute and in chronic cases. These cells play a part 
in general cellular infiltrations in which polymorphonuclear neutro- 
philes, small round cells or lymphocytes, plasma cells, and mast cells 
also participate. The number of the eosinophiles varies within wide 
limits. Many of our cases showed them in the tissues, but in such 
small numbers that we have not included them in our list, while in 
others they were very numerous. Przerwoski’ found as many as five, 
ten, or fifteen in a D D Zeiss field, but in several cases in selected 
areas we have counted as many as 250 in the smaller field of a 1/12 oil- 
immersion with an Oc. 4. They are usually polj^'morphonuclear, 
although mononuclear forms are also found. As a rule, they are 
spherical, but frequently are elongated and fusiform in shape, lying 
between the connective tissue or smooth muscle cells. Some of these 
fusiform cells may have but a few eosinophilic granulations and be 
mononuclear, the nucleus being vesicular and resembling those in the 
adjacent connective tissue cells. All intermediate forms between theses 
and the polymorphonuclear spherical eosinophiles are seen, suggesting 
the possible formation of connective tissue cells from the eosinophiles, 
or vice versa. In such areas Howard and Perkins have traced the 
development of eosinophiles from smooth muscle fibres, and have 
shown that eosinophiles may be derived from plasma cells and large 
mononuclear leucocytes, and describe a progressive series of cells inter- 
mediate between these. We have observed these forms, but we have 
also frequently seen a similar series of cells intermediate in type between 
the plasma cell and the mast cell of the tissues, especially in the 
appendix mucosa, stained with Unna’s polychrome methylene blue, 
carbolic toluidin blue, or either of these after eosin. The first stage 
is the formation of fine granulations in the plasma cell, which grad- 
ually become lai-ger and stain more deeply until the typical mast cell 
of the type found in the tissues is reached. Whether or not this be 
an indication of the development of mast cells from plasma cells, or 
vice versa, the demonstration of an intermediate series of cells is at least 
of interest. 

The pathological material upon which these observations are based 
was all obtained from the first 500 consecutive operative cases in which 
tissues Avere removed in the gynecological service of the Lakeside 
Hospital. In 145 of these cases infiltration with eosinophiles was found. 
The tissues from 261 of the 500 cases were hardened in alcohol, and 


> Przerwoski. Loc. cit. 
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therefore would not have shown eosinophiles even had they been present ; 
248 of these 261 cases supplied endometrium alone or with portions 
of the cervix. There are left, then, only 104 cases in which appropriate 
fixing agents were employed and in which eosinophiles were absent 
or found only in small numbers. The majority of these were chronic 
inflammatory cases. 

The 145 cases with eosinophilic infiltration showed the following 
pathological conditions, which are arranged in the order of their fre- 
quency, the numbers indicating the number of cases in which each con- 
dition was found. The total would greatly exceed the number of cases, 
from the fact that several different pathological conditions showing 
eosinophilic infiltration often occurred in the same patient. 


Appendix, normal and diseased 

. 56 

Omentitis 

4 

Pyosalpinx 

. 54 

Tubal pregnancy .... 

3 

Salpingitis 

. 33 

Normal corpus luteum . 

3 

Ovarian abscess .... 

. 25 

Sarcoma uteri 

3 

Perioophoritis .... 

. 17 

Interstitial cervicitis . . . 

O 

• » 

Corpus luteum cyst 

. 12 

Fibro-adenoma of the breast . 

2 

Congestion of the Fallopian tube 

. 11 

Proctitis 

2 

Endometritis interstitialis . 

. 10 

Malignant adenoma uteri 

1 

Carcinoma of the cervix . 

. 11 

Suppurative metritis 

1 

Hydrosalpinx .... 

. 6 

Fibromyoma uteri .... 

1 

Oophoritis » 

. 4 

Syphilitic elephantiasis of the vulva 

1 


These conditions will now be considered more in detail. 

Pyosalpinx was the most frequent inflammatory condition showing 
eosinophilic infiltration. In the 500 cases pyosalpinx was found 62 
times, being usually bilateral ; 54 of these cases showed eosinophiles in 
the tissues in large numbers ; in 4 cases only a few of these cells were 
found, in 2 of which the tissues were imperfectly hardened, while a 
third showed marked eosinophilic infiltration in the other tissues re- 
moved ; in 4 cases they were absent, the tissues in 3 of these having 
been hardened in alcohol. 

The infectious agent in the majority of these cases, and in fact in 
most pelvic inflammatory conditions, was undoubtedly the gonococcus. 
In a number of instances typical gonococci were found on cover-slip 
examination of the pus and also in stained sections of the tissue ; in 
many others, although the history was extremely suggestive, cover-slip 
examination and cultures of the pus proved negative, thus confirming 
the statement that in many cases the pus is either sterile or of slight 
virulence. Streptococcus pyogenes, bacillus mucosus capsulatus, staphy- 
lococcus pyogenes albus, and bacillus tuberculosus were the causal 
agents in some of the above cases. 

In pyosalpinx the eosinophiles are most numerous in the muscularis, 
especially where this is considerably thickened. Here they are often 
seen assuming a spindle form and crowded into rows between the muscle 
and counective tissue cells. They are seen more sparsely in the stroma 
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of the folds, iu the purulent exudate, and in the vessels; they are never 
so numerous in the folds as iu the muscularis. In the vessels the 
leucocytes are often increased in number, but the percentage of eosino- 
philes is usually about normal, although on account of their more 
prominent appearance the proportion seems increased. Since the histo- 
logical findings in most of these cases are very similar, a short descrip- 
tion of one will suffice. 

Gynecological Pathological, No. Jf65. Right perioophoritis and pyo- 
salpinx ; left ovarian abscess and pyosalpinx. The left tube, 8 cm. in 
length, is much thickened, convoluted, and occluded. The lumen is 
distended with pus showing typical gonococci ; the outer surface of the 
tube is covered with dense adhesions. 

Microscopically the lumen contains a quantity of pus, gonococci being 
seen in some of the cells. The folds of the mucosa are numerous, 
showing a complex arrangement, but only a few adhesions. As a rule, 
they are greatly thickened and swollen, exhibiting dense cellular infil- 
tration, with polymorphonuclear neutrophiles, lymphocytes, plasma 
cells, eosihophiles, and mast cells. The epithelium is almost every- 
where intact, but is pale, swollen, and cuboidal, being scarcely distin- 
guishable from the connective tissue cells of the folds. The cilia are 
usuall}’- missing, and numbers of leucocytes are found between the 
epithelial cells. On the more normal folds the epithelium is intact, 
almost normal, and shows cilia. ' . 

The muscularis is greatly thickened. G.’he muscle cells are pale and 
swollen. There is a considerable increase of connective tissue and a 
diffuse cellular infiltration, especially with the eosinophiles, which 
frequently exceed 10 per cent, of all the cells in the field. Large 
numbers of polymorphonuclear neutrophiles, lymphocytes, and plasma 
calls, with fewer mast cells, are also found. The peritoneum is found 
beneath thick adhesions, where it forms atypical groups of pale, swollen 
cells. 

Salpingitis, without pus formation, showed eosinophilic infiltration in 
33 cases ; 6 of these, although diagnosed as acute salpingitis, contained 
microscopically a small amount of purulent fluid in their lumina, and 
might come under the head of pyosalpinx ; in all 6 the eosinophiles 
were found only in the mucosa and in small numbers, their favorite site, 
the muscularis, being almost normal in appearance. In salpingitis the 
eosinophiles are usually less numerous than in pyosalpinx, and occupy 
the wall of the tube in subacute cases. In many cases of chronic or 
“ healed ” salpingitis all acute cellular infiltration had disappeared, and 
hence eosinophiles were absent. The following case is instructive : 

Gynecological Pathological, No. SOS. Supravaginal hystero-salpingo- 
oophorectomy for multiple fibromyomata uteri. Both ovaries and tubes 
macroscopically normal. Microscopically, in the right tube the lumen 
is empty ; the mucosa is normal except for slight eosinophilic infiltra- 
tion in some of the folds, which are numerous and show a normal 
arrangement. The surface epithelium is intact, the cells being columnar 
and ciliated. The muscularis shows very marked cellular infiltration. 
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almost entirely with polymorphonuclear eosinophiles, which are usually 
accumulated in masses in the connective tissue betAveen the muscle 
bundles. In some fields of a 1/12 oil-immersion lens with Oc. 4, over 
90 per cent, of all the cells seen are eosinophiles, as many as 250 being 
counted in one such field Avithout change of focus, although an adjoining 
field often shows a total absence of them. This infiltration is entirely 
missing in about one-third of the muscularis encircling the mucosa, and 
in the other two-thirds no other pathological change is found. If it 
were not for the actual presence in the tissues of the leucocytes a diag- 
nosis of congestion would have been made instead of acute salpingitis. 

Congestion due to traumatism at operation Avas found in tubes present- 
ing a normal appearance, but Avhich were removed Avith uterine fibro- 
myomata, ovarian cysts, or some condition not involving the tube itself. 
Microscopically the only change found in these cases is a congestion of 
the vessels, with an increased number of leucocytes Avithin their lumina. 
The eosinophiles, while actually more numerous than normal, preserve 
the usual ratio to the other leucocytes, although, owing to their more 
prominent staining, the former appear increased. In all cases shoAving 
such congestion the eosinophiles Avere sufficiently increased to attract 
attention. 

Hydrosalpinx was present in 23 of the 600 cases. In the majority of 
these the changes Avere slight in degree and chronic, all acute cellular 
infiltration having disappeared. This would readily account for the 
fact that in only 6 cases were eosinophiles demonstrated. 

Tabal pregnancy Avas found 5 times. In 3 there Asms moderate 
eosinophilic infiltration ; in another but feAV were found, the condition 
being very chronic ; a pyosalpinx, hosvever, upon the other side shoAved 
abundant eosinophilic infiltration. The tissues from the fifth case Avere 
hardened in alcohol, and showed no eosinophiles. 

Ovarian abscess was present in 27 cases, in some of which the condi- 
tion Avas bilateral. Eosinophiles Avere seen in large numbers in the 
abscess svall in all but 2 cases : in these the tissues had been hardened 
in alcohol. Although in many of these cases there Avas a definite gonor- 
rhoeal history, the specific organisms could rarely be demonstrated. The 
streptococcus pyogenes was found in 2 cases. One case only will be 
quoted, the others presenting very similar findings. 

Gynecological Pathological, No. 39J^. Left perioophoritis and salpin- 
gitis ; right ovarian abscess and pyosalpinx. The right ovary — 5 x 3.5 
x2 cm. — is of soft consistence, and shows a number of surface 
adhesions. On section, an abscess sac is found in its interior. The 
right tube is occluded, filled with pus, and densely adherent to the 
ovary; together they Aveigh 31 grammes. Microscopically, the medulla 
of the ovary is for the most part replaced by an abscess Avhich appears 
to have formed in a corpus luteum. The abscess AA’all is abundantly 
supplied with small vessels, and shoAVS dense cellular infiltration, 
especiallj’- Avith eosinophiles, but also with polymorphonuclear neutro- 
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philes, Ij^mphocytes, plasma cells, and fewer mast cells. The eosiuo- 
philes are most numerous in the abscess wall about midway between the 
inner necrotic border and the sound tissue outside. They give a red- 
dish tinge to the tissue when seen with the lower powers, and in selected 
areas with a 1/12 oil-immersion lens and a No. 4 ocular they sometimes 
represent 60 to 75 per cent, of all the cells, as many as 150 having been 
counted in one such field. These cells are also found in less numbers 
in the pus within the abscess cavity, in the cortex and tunica albuginea, 
and within the vessels. 

Perioophoritis representing either an acute exudation or chronic ad- 
hesions was found in 121 cases. The majority of these wei’e chronic, 
and showed no acute cellular infiltration. Eosinophiles were found in 
only 17 of the acute or subacute cases, often associated with pyosalpiux. 

Oophoritis showing eosinophilic infiltration was found in only 4 cases. 

Excluding ovarian abscess and perioophoritis, cellular infiltration of 
the ovary itself is uncommon, the inflammatory process being held in 
check apparently b}' the dense tunica albuginea, as is shown in many 
cases of acute perioophoritis, where the cellular infiltration is found onlj’- 
in the exudate upon the surface. 

Corpora lutea of normal appearance in three cases showed a number 
of eosinophiles associated with the usual increase of the connective- 
tissue elements in the later stages of the corpus luteum. 

Corpus luteum cysts frequently show a slight cellular infiltration in 
their walls which can scarcely be termed an oophoritis. In 12 such 
cases eosinophiles formed a considerable proportion of the infiltrating 
cells. Some of these cases probably represented enlargements of the 
Graafian follicles, with loss of the raembrana granulosa, as it is fre- 
quently impossible to differentiate the two conditions. 

The endometrium showed eosinophiles in small numbers in 10 cases 
of interstitial endometritis ; in interstitial inflammation of the cervix 
‘they were found 3 times. These numbers seem small, but the majority of 
these tissues was hardened in alcohol, since it is difiBcult to separate 
the clot from the tissue if Orth’s fluid be used. At present, however, 
we emplo}’’ formalin. Of the 500 cases, in 248 the tissues represented 
endometrium alone or with portions of the cervix hardened in alcohol. 

Metritis. Six cases of very slight metritis did not show eosinophiles, 
but in 1 of suppurative metritis they were numerous. The following 
is an illustrative case : 

Gynecological Pathological, No. 295. Uterus septus partialis; acute 
interstitial endometritis; suppurative metritis; left tu bo-ovarian ab- 
scess ; right salpingitis and oophoritis ; adherent appendix. The uterine 
wall upon the left side was riddled with small abscesses, the pus from 
which showed streptococci on cover-slips and cultures. Eosinophiles 
were very numerous in the abscess wall. 
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Careinoma of the cervix occurred in 16 of the 500 cases. In only 1 of 
these was a hysterectomy performed, the remaining cases being so far 
advanced as to warrant merely a palliative curetting, which in some 
cases was repeated at a subsequent date. Eosinophiles were found in 
large numbers in 11 of the 16 cases ; they were absent in 5, in 2 of which 
the tissues were hardened in alcohol. The favorite seat of the eosinophiles 
is along the advancing margin of the growth. One instance will be cited. 

Gynecological Palhological, No. 319. Vaginal hysterectomy for car- 
cinoma of the cervix occurring in a nullipara. Microscopically in this 
specimen the cell nests as well as the interstitial connective tissue show 
dense eosinophilic infiltration, most intense along the advancing mar- 
gin, where they give the tissue a reddish color when seen with the 
lower powere. In some fields of a 1/12 oil-immersion lens more than 90 
per cent, of the cells seen are eosinophiles. 

Malignant adenoma of the body of the uterus was found in the 
material from two operations upon the same patient. Curetting was first 
done for diagnosis, and subsequently hysterectomy was performed. The 
disease was in a very early stage, and did not involve the muscularis; 
the eosinophilic infiltration was slight. The condition corresponded 
with the malignant adenoma described by Gebhard* as distinguished 
from adenocarcinoma. 

Sarcoma Uteri. Three cases occurred, and have been reported in a 
recent article.^ In all, eosinophiles were found among the sarcoma 
cells and in the muscularis of the uterine wall near the advancing neo- 
plasm. They were not so numerous as in carcinoma of the cervix. 

Fibromyomata uteri were represented in 25 of the 500 cases ; in 1 
eosinophiles were found associated with areas of hyaline degeneration 
of the tumor. 

Chronic syphilitic inflammation of the labium minus — the so-called 
elephantiasis syphilitica— occurred once in our series. There was a 
great increase of fibrous connective tissue, marked endarteritis, and' 
considerable cellular infiltration, in which eosinophiles occnrred in 
moderate numbers. 

Fibro-adenomata of the breast Avere removed in 2 cases as supple- 
mentary procedures to other operations. They were both small, and 
showed areas of myxomatous degeneration. Eo inflammatory process 
was found microscopically, but in Gynecological Pathological, No. 475, 
a tj’’pical intracanalicular fibro-adenoma ; these cells Avere fairly numer- 
ous, usually mononuclear, and scattered throughout the stroma. The 
other case shoAved but few. 

Vermiform Appendix. This Avas removed frequently as a secondary 
procedure to some other abdominal ojjeration. In many of these cases 

1 Gebhard. Patliolog. Anat. der AA'eibliche Sexualorgane, 189S. 

- AVelr. American Journal of Obstetrics and Diseases of AA'omen and Children, 1901. 
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it showed but slight pathological change, such as light surface adhe- 
sious, concretions in the lumen, or sharp twists from shortening of the 
mesoappendix. Upon microscopic examination the greater number of 
these appeared perfectly normal. The occurrence of eosinophiles in 
the mucosa of the normal or diseased appendix is almost invariable, 
and as a number were examined the findings are included in this paper. 

In the 500 cases the appendix was removed 69 times, and eosinophiles 
were found in considerable numbers in 56. Their absence in the re- 
maining 13 is explained by the fact that in 11 the lumina were occluded, 
and the mucosa, in which the eosinophiles are found, was entirely re- 
placed by connective tissue ; the remaining 2 specimens were hardened 
in alcohol. Of the 56 showing eosinophiles 47 were microscopically 
normal, although 4 of these contained firm concretions in the lumen 
and another contained two grape-seeds ; 5 showed inflammation in vary- 
ing degree, 1 contained pus, the remainder showing periappendicitis. In 
2 myxomatous degeneration of the mucosa was found, 1 of these 
being quite cystic. Another case showed cystic dilatation above a 
narrow constriction, and in the remaining case the appendix was 
occluded, the epithelial elements were entirely lacking, but some of the 
lymphoid tissue still remained and showed eosinophiles. One case will 
be mentioned. 

Gynecological Pathological, No. 898. Left salpingo-oophorectomy 
and appendectomy. The appendix, 8 cm. in length, was perfectly 
normal except for a sharp flexure due to a shortening of the 'meso- 
appendix. Microscopically a considerable proportion of the cells com- 
posing the stroma of the mucosa are polymorphonuclear eosinophiles. 
They represent fully 10 per cent, of all the cells, and in some fields with 
a 1/12 oil-immersion lens they reach 30 to 50 per eent. They are most 
numerous in the deeper layers around the bases of the tubular glands, 
but are absent in the lymphoid nodules. They are usually polymor- 
phonuclear, but a few are mononuclear. They are, as a rule, spherical 
or oval in shape, but also flattened or irregular in outline. Owing to 
the whole cell being stained, their number seems even larger than it 
really is. Polymorphonuclear neutrophiles are very scanty in the 
mucosa, but many plasma cells and some mast cells are found. 

Rectum. In 2 cases with dense adhesions portions of the rectal wall 
were torn away at operation. Microscopically these showed large 
numbers of eosinophiles in the mucosa, and also forming part of a 
diffuse cellular infiltration throughout the whole bowel wall. Mast cells 
are found in much smaller numbers. 

Omentum. Frequently at operation small portions of the torn or ad- 
herent omentum required resection. In 7 cases it showed an inflamma- 
toiy condition. Eosinophiles were found in considerable numbers in 
4, in small numbers in 1. In the remaining 2, where the inflamma- 
tory condition was very slight, they were missing. 
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Oirculatory Eodnopliilia. An increased number of eosinophiles in 
the circulating blood is said to occur in certain pelvic lesions, 4 per 
cent, of all the leucocytes being considered the maximum normal 
number of the eosinophiles. 

Oabot^ says that in carcinoma of the uterus with a leucocytosis the 
eosinophiles in the blood are not always decreased (as they are in many 
other leucocytoses), nor are they increased except when bone metastases 
occur. He also states that in gonorrhoeal infection and in many 
ovarian tumors there is frequently an eosinophilia, while in most 
leucocytoses there is a decrease of eosinophiles. 

Ewing^ also states that there may be an eosinophilia in gonorrhoeal 
infection. 

Ehrlich and Lazarus^ admit a moderate eosinophilia in some malig- 
nant tumors. 

Vosswinckel,^ who made differential counts in a large number of 
cases of disease of the female genitalia, concluded that : 

1. A circulatory eosinophilia is absent in diseases of the tube alone. 
In pus cases there may be an increase in the polymorphonuclear neu- 
trophiles, but no myelocytes are found. In 30 cases of fibromyomata 
a circulatory eosinophilia did not occur, nor was it noted in 23 cases 
of endometritis. In both of these latter conditions, however, a leuco- 
cytosis may occur. 

2. In all severe diseases of the ovary, with fever, except carcinoma 
of the ovary, there is a circulatory eosinophilia. 

3. In the majority (10 out of 18) of cases of large ovarian cysts and 
suppuration of the ovary causing extensive degeneration there is a 
circulatory eosinophilia, and myelocytes are also found. 

4. In carcinoma of the uterus the eosinophiles in the blood may be 
increased, normal, or decreased, there being no difference between mild 
and severe cases. 

V osswinckel also quotes the following ; 

Neusser found in ovarian disease that the eosinophiles were increased, 
and that the mjmlocytes, which are not found in normal blood, are also 
found. 

Kopp in 5 out of 16 cases of pelvic disease found an undoubted cir- 
culatory eosinophilia. 

Zappert found the eosinophiles in the blood increased in 2 cases of 
carcinoma of the uterus and in 1 case of sarcoma of the ovary ; de- 
creased in 1 carcinoma of the ovary. 

1 Cabot. Clinical Examination of the Blood. 

- Ewing. Clinical Pathology of the Blood, 1901. 

3 Ehrlich and Lazarus’ Die AnUmie, Nothnagel’s specielle Path, und Therapie, 1901. 

< Ueber das Vorkommen von eosinophilian Zellen und Myelocyten in menschlichen Blute, 
Monats. fiir Geburtshtilfe und Gyn., 1899. 
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Reiubach iu 40 cases of malignant tumors found the eosinopliiles in 
the blood lessened in onl}'- 1 case of carcinoma of the ovary and 
stomach. 

Our own observations on this point are limited, but as far as they go 
we have found that more than 4 per cent, of eosinopliiles in the blood 
in pelvic diseases is quite uncommon. In most instances the counts were 
made in the inflammatory conditions associated with leucocytosis, and 
in most of them the eosinopliiles were decreased in number, confirming 
Cabot’s statement. In 29 of the cases showing eosinophilic infiltration 
of the tissues 48 differential counts were made, and in only 3 cases was 
a circulatory eosinophilia found. 

Gynecological Pathological, No. Slfi. Bilateral chronic hydrosalpinx 
and perioophoritis. Leucocytes, 4800; eosinopliiles, 5.12 per cent. 

Gynecological Pathological, No. 124-. Right perioophoritis and 
hydrosalpinx ; left perioophoritis and pyosalpinx. The day before the 
operation the leucocytes were 20,000, with 4 per cent, of eosinopliiles. 
Two da3"s after operation the leucocytes had fallen to 12,000, with 5 
per cent, of eosinopliiles. 

Gynecological Pathological, No. 63. Left ovarian abscess and pyosal- 
pinx (streptococcus) ; right perioophoritis and salpingitis. Leucocytes, 
8666 ; eosinopliiles, 5 per cent. 

Four per cent, of eosinopliiles occurred but once, in a case of bilateral 
gonorrhoeal ovarian abscess and pyosalpinx, with a leucocytosis of 
16,900; 3 per cent, of eosinopliiles was found twice, in one case of 
bilateral gonorrhoeal ovarian abscess and pyosalpinx, with a leucocj"- 
tosis of 9740, and in a case of bilateral gonorrhoeal pyosalpinx, wdth a 
leucocytosis of 9260. 

In the remaining 23 cases 41 counts were made. In 20 counts made 
in 12 cases the eosinopliiles w’ere 2 per cent, or a fraction over; in 11 
counts made in 11 cases the eosinophiles were 1 per cent, or a little 
over; in 10 counts made in 10 cases the eosinophiles were below 1 per 
cent. In all examinations at least 400 leucocytes were counted, and in 
none were myelocytes found. These counts were nearly all made im- 
mediately before operation. In some cases subsequent examinations 
were made on the first and second days after operation. A considerable 
number of differential counts were made in cases in which no eosino- 
philic infiltration of the tissues was found or in which operation was 
refused. The only one of these showing an increase of eosinophiles in 
the blood was an advanced carcinoma of the cervix. In this case 7.5 
per cent, of eosinophiles were found. 

Conclusions. 1. Eosinophiles take a prominent part in the cellular 
infiltration associated with inflammatory and suppurative processes of 
the pelvic organs, 

2. In such conditions they usually occur in the largest numbers in 
the subacute stage and associated ■with connective tissue hyperplasia. 
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3, Eosinophilic infiltrcation is found in most cases of carcinoma of the 
cervix and in almost all cases of pyosalpinx and ovarian abscess. 

4. In inflammatory conditions of the endometrium eosinophiles occur 
in small numbers and in but few cases. 

5, Eosinophiles represent a large proportion of the cells forming the 
stroma of the mucosa in the normal and the diseased appendix. 

6. In inflammatory conditions of the pelvic organs associated with 
an eosinophilic infiltration of the tissues the percentage of eosinophiles 
in the circulating blood is rarely increased, and usually decreased. 

I am much indebted to Dr. William T. Howard, Jr., Professor of 
Pathology, and Dr. Hunter Eobb, Professor of Gynecology, for kindly 
advice and permission to make use of the pathological material. 


THE PATHOLOGY OF THE TISSUE CHANGES INDUCED BY 
THE X-RAY: PRELIMINARY REPORT. 

By A. G. Ellis, B.S., M.D., 

or PHILADELPHIA, 

ASSISTANT IN PATHOLOGY, JEFFEnSON MEDICAL COLLEGE; DIEECTOR OP I.UIORATOIIY, FRIENDS 
ASYLUM FOR THE INSANE, FRANKFORD ; ASSISTANT PATHOLOGIST TO THE PHILADELPHIA 

HOSPITAL. 

(From the Laboratories of the Jefferson Medical College Hospital.) 

The therapeutic efficacy of the X-ray is apparently demonstrated 
by the results in hundreds of cases of epithelioma, lupus, sycosis, acne, 
and other lesions thus treated, though time is yet needed to establish 
the permanency of the cures reported. The clinical effects are much 
the same in all successful cases — lessening or cessation of pain, drjdng 
of discharge if present, smoothing of roughened surfaces, formation of 
scar tissue. In the case of tumors covered by the skin there is a 
gradual diminution in size, accompanied or not by softening. The 
result of overexposure or idiosyncrasy — the so-called X-ray burn — is 
a well-known, but now, fortunately, very rare complication. Some 
writers*’ “ claim that a reaction, evidenced by a slight dermatitis or 
its equivalent, is necessary or desirable to obtain therapeutic effects 
from the X-ray, while others®’ *’ ® agree in the belief that this is not 

essential. 

The nature of the tissue changes induced by the X-ray in. pro- 
ducing its effects is not clearly understood. Many explanations are 
offered. Some of these are based on microscopic studies of tissue ; 
others have a clinical foundation, while the only apparent basis of a 
certain number is the idle speculation of a fertile imagination. With 
the desire of adding to the knowledge of this question the writer has 
studied microscopically several tumors, both before and after a series 
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of exposures to the X-ray. This article embodies the results of these 
studies as well as a brief resume of the theories and findings of other 
workers gained during a somewhat extensive, though not complete, 
examination of the more recent literature on the subject. 

Oudin, Barthelemy, and Darier,’ in a study of X-ray alopecia in 
guinea-pigs, found the prickle-cell layer and the stratum granulosum 
ten to fifteen times thicker than the normal, the individual cells being 
little altered. Xot a single hair was visible, and there were onl3'^ 
traces of follicles. Hair papillm, regeneration buds, hair muscles, and 
sebaceous glands were lacking. The changes in the dermis were trivial 
compared to those of the epidermis, the connective tissue and ela.stic 
tissue networks being normal. The small as well as the large blood- 
vessels of both cutis and subcutis were normal, and no changes in the 
nerve fibres were observed. These writers conclude that the X-raj^ is 
an irritant of unusual strength, and seems to increase the vitality of 
the least differentiated skin elements. On the contrary, the differ- 
entiated elements — hair, nails, and glands — undergo retrogressive 
changes and atrophy. They do not know whether these changes are 
due to nervous influence or to obliteration of vessels or other circula- 
tory disturbances. 

Huntington® quotes Kudis-Jicinsky as stating that in the X-ray 
burn the lesion consists of an acute, 'Subacute, or chronic necrobiosis. 
In a later article Rudis-Jicinsky* sa3's: “ The irritation of the periph- 
eral extremities of the sensor3’’ nerves causes a paralysis of the vaso- 
motors of the vascular area affected, spasmodic contraction of the 
arterioles and capillaries follows, and the proper nutrition of the cells 
is impaired. . . . With these changes, which are directl3’^ dependent 
upon disturbance of the circulation, there are changes in the paren- 
ch3"ma cells of the affected region. The death of tissue follows, being 
caused by permanent stasis in the bloodvessels.” Huntington also 
quotes Gassman and iSchenkel as finding the intima of arterioles and 
veins, especially the latter, appreciabl3’’ thickened and the lumen cor- 
respondingl}^ narrowed. This, it is claimed, is due to a deposit of 
reticular masses of delicate fibrous tissue. Similar processes were 
noted in the elastica and muscularis. 

Lowe’® mentions Lord Kelvin’s demonstration of the fact that an 
iron bar, electrified and insulated, can be discharged or de-electrified 
by the X-ra3^ He is of the opinion that the dermatitis as well as the 
therapeutic results may depend upon some similar action on the trophic 
nerves of the parts exposed. 

Veliaminoff “ states that Glebovski noted an increase in fibrous tissue, 
with conspicuous elastica, in cases of lupus and rodent ulcer treated 
with the X-ra3^, and also that lymphoid and giant cells underwent 
fatty degeneration. ’ 
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Codman'^ coincides with the opinion that attributes these lesions to 
a primary action on the trophic nerves of the bloodvessels and skin. 
“ The delay in the appearance of the lesions after the exposure, their 
progressive character, and their failure to react to stimulating treat- 
ment are the strongest reasons for this view. The reports of micro- 
scopic examination of the excised tissue agree in stating that the smaller 
arterial branches are- occluded, and the appearances are not unlike 
those of necrosis and inflammation due to other causes.” 

Pusey’^ says that carcinomatous masses are replaced by a degen- 
erated, wavy substance without structure and staining a faint blue 
with hfflinatoxylin. The contour of the epithelial cells is lost, and cell 
nuclei disappear. It is a “ degenerative process of some sort, what, 
cannot be said.” 

Scholtz’^ says that the X-ray affects, first or entirely, the cell 
elements which undergo a slow degeneration. This is shown chiefly 
in the epithelial cells. The phenomena of this degeneration are mani- 
fold, the nucleus as well as the protoplasm of the cell being affected. 
Inflammatory phenomena appear when this degeneration reaches a 
certain stage. Vessel changes have probably much to do with the 
further progress and slow healing of ulceration. 

Walker’® has studied sections of a rodent ulcer healing under treat- 
ment by the X-ray, and describes the new growth as undergoing fibro- 
myxomatous degeneration. 

Blackmar’® concludes that the X-ray causes a breaking down of 
malignant and non-malignant growths, the disintegrated material being 
absorbed. He considers the waste products from a rapidly disinte- 
grating cancer exceedingly dangerous when thrown into the general 
system unless the patient is in vigorous health. 

Morton'* believes that the effect of the X-ray in the cure of disease 
is due to a primary chemical reaction affecting in turn the metabolic 
processes. He claims that under proper conditions of administration 
the X-ray builds up tissue, in proof of which he cites the case of a 
young woman treated for enlarged axillary glands. In six weeks the 
neck, shoulders, chest, and breast of that side had developed so mark- 
edly that the patient afterward desired the opposite side treated to 
restore symmetry. 

Beck'® states that an adenocarcinoma subjected to X-ray treatment 
showed beginning colloid degeneration, changes of the same nature 
being observed in the epithelium of the skin covering the tumor. 
Integumental specimens show thickening of the tunica intima of the 
small bloodvessels, fibrous tissue in reticular arrangement being depos- 
ited. The same observer’® elsewhere states that he places before all 
the nutritive changes in the walls of bloodvessels and the results inci- 
dent to such changes. 
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Bean''’ does not tliink tlie change is a destructive one. He believes 
that the cells are restored to their normal condition ; and while there 
may be and often is atrophy connected with the process, there is no 
necrosis. This statement he contradicts later by saying that in the 
light of the theory he advances, X-ray burn (I’eall}'^ a dermatitis) is 
what should be expected as the result of too prolonged stimulation, and 
the necrosis which sometimes follows the dermatitis is the logical out- 
come of intense inflammation. The theory referred to is based upon 
the principle of molecular or atomic vibration and its response to heat 
and light. Bean reasons that the atomic movements of cancer cells and 
epithelial cells, or of sarcoma cells and connective tissue cells, are not 
greatly different. If a cell has not wholly departed from its proper 
atomic motion, we might expect the restoration of that motion or a 
return to the normal. As the X-rays are probablj’^ ethereal vibrations 
of high frequency, they act by restoring this lost motion to the cell. 

Lancashire"’ says the therapeutic effect is due to mechanical stimu- 
lation. The process partakes of the nature of an inflammation. 

Loeb^^ after seven exposures of ten minutes each during eleven days 
(transplanted sarcoma in a rat) found mitoses in the cells. The tumor 
continued to grow, and pieces from it were successfully transplanted 
into other rats. Degenerative changes were present in the centre of 
the tumor, but Loeb states that these changes take place in many 
tumors without exposure to the X-ray. They were perhaps incre.ased 
by such exposure. 

Herzog”’’ treated transplanted sarcomas in two rats. The skin over 
the tumor became necrotic in each case. In one the tumor changed 
to a cyst filled with a perfectly clear fluid material, and after the fifth 
exposure the whole tumor came away, leaving a clean surface. 

Wiesner”” claims that the X-ray can act as an irritant to the nervous 
system, as shown by two cases in which after long exposure of the 
head to the rays there followed headache, dizziness, vomiting, and 
diarrhoea. Vomiting and diarrhoea have also followed exposures in the 
region of the stomach. He concludes that negative ions coming out 
of the tube penetrate the skin and undergo a chemical change in the 
molecules or in the nerve endings ; this indirectly causes a trophic 
disturbance. The skin changes are to be looked upon as secondary. 
This explains the long incubation period of X-ray “burn” and the 
inaction upon it of therapeutic agents. 

Dr. W. M. Sweet, in a personal communication to the writer, assigns 
to the X-ray a marked effect upon the nerves of exposed areas. 
In support of this view he mentions the rapid disappearance or lessening 
of pain in nearly every case treated. In Case II. of this series he 
removed with a scalpel the projecting portion of the tumor — a mass 
2.5 X 3.5 cm. in dimensions — 'without the aid of anaisthesia and with 
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absolutel}'- no pain to tlie patient. He also mentions the case of a 
prominent neurologist who received four four-minute exposures in the 
effort to locate a supposed foreign body in the eye. Following these 
the left side of the face became thoroughly ansesthetic to pain and to 
touch, sensation of heat and cold not being disturbed. The hair also 
fell out, but later returned. The anjesthesia rapidly diminished. 

Hallopeau and Gadaud’* call attention to the sclerogenic action of 
the X-ray, to which property they attribute the ungual dystrophies 
and vascular dilatations produced thereby. 

Riuehart,^^ after stating that he gets no results from X-ray treat- 
ment unless inflammatory action is induced, continues : “ It then re- 
mains to be decided whether the inflammation causes the death of the 
cancer cells and tuberculous deposits or whether the effect is produced 
by the light itself. My own opinion is that it is the light. Simple 
inflammation has often been caused by caustics in and around these 
sores of lupus and epithelioma without producing the death of the 
process. A light sufiicieutly strong to produce an inflammation of the 
healthy cells of the part treated is of sufficient strength to destroy cells 
of lower vitality, as cancer cells are known to be. Whether the effect 
upon the skin is produced by the ultra-violet rays remains to be 
proven. That the low vacuum tube produces more effect upon the 
skin than the high vacuum tube might help to substantiate the state- 
ment that the effect is from the ultra-violet rays, as they are given off 
more freely from a low vacuum tube.” 

Freund'® in an article read at the British Medical Association states 
that in lupus and epithelioma the improvement is due to cell infiltra- 
tion and proliferation and to the influence of the X-ray in promoting 
the formation of connective tissue and cicatrices. In his opinion the 
X-ray possesses no bactericidal qualities. 

Bondurant^’ states his belief that the effect of the X-ray on cellular 
metabolism is the essential element in determining its value in the 
cure of disease, and not its destructive action (of which X-ray burn is 
an example), nor any supposed germicidal power. 

McCaw^® reports the apparent cure of a primary epithelioma of 
the uvula and soft palate by the use of the X-ray after excision and 
curettement. After twenty exposures a portion of the remaining 
growth showed degeneration of the epithelial cells, the protoplasm of 
which was almost entirely re2)laced by colloid material. This was 
not shown in the specimen examined before treatment. 

Hett^'* believes that destruction of neoplasms does not really occur, 
because necrosis, if the X-ray is properly applied, does not take place 
in the cell. On the contrary, the cells seem to have an increased 
instead of a diminished vitality, this restoring the tissues to their nor- 
mal condition. This statement seems difficult to reconcile with the 



90 ELLIS: TISSUE CHANGES INDUCED BY THE X-RAY. 


following, made a fe^'^ paragraphs later : “ It is a well-known fact that 
oxygen is set free by the X-ray, and it is probably this factor that 
produces a change in the neoplasm and embryonic cells by producing 
disintegration.” 

Pernet^“ exatnined irradiated lupus vulgaris tissue from beyond the 
obviously diseased peripheiy. The area had been subjected six months 
previously to fourteen consecutive daily exposures of ten to fifteen 
minutes each. In some parts the collagen was disjuncted and to some 
extent disintegrated. The greater part of the elastin had been de- 
stroyed. Sweat glands showed surrounding infiltration and signs of 
disintegration. The hair follicles and sebaceous glands had also appar- 
ently disappeared. A large vessel in the subcutaneous stratum 
showed thickening of its walls. In places there was a fibrous change 
in the upper layers of the corium. 

Leonard^* says that the X-ray has both a stimulating and an altera- 
tive effect on normal tissues. On tissues of low vitality it has an 
alterative effect. There may be caused a retrograde metamorphosis, 
ending in fatty degeneration. 

RiedeP* has demonstrated an inhibitory and distinctly bactericidal 
action of the X-ray on artificial cultures, and the case reported by 
Shand” might suggest this effect on bacteria in tissue. The lesions in 
Shand’s case were recurring superficial abscesses of eighteen months’ 
duration, the pus containing the staphylococcus pyogenes aureus. 
Improvement began under X-ray treatment, a relapse occurring when 
treatment was discontinued. Irradiation was again begun and con- 
tinued until permanent cure resulted. 

To this brief summary the writer wishes to add the following obser- 
vations. For the material upon which the studies were made he is 
indebted to Dr. J. Chalmers Da Costa and Dr. W. M. Sweet. He 
also wishes to acknowledge the assistance in the study of tissue and 
preparation of this report rendered him by Dr. W. M. L. Coplin, who 
also suggested the idea and method of securing exposures of only a 
part of the tumor in Case I. This was accomplished by the use o'f a 
lead shield in which was made an opening corresponding in size and 
shape to the part to be exposed. By orienting this opening with the 
nipple at each application comparatively accurate placing Avas obtained, 
the exposed area being outlined with caustic at the time of the last 
exposure. Before the breast was removed two deep silkworm-gut 
- .futures Avere passed to anchor the skin firmly to the underlying tissues, 
and before the removed specimen was incised the skin Avas further 
immobilized by inserting a row of sutures in the boundary of the 
outlined area. 

In the examination of the tissues upon which this report is based the 
following technique was employed : Tissue, except that for study of the 
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nerves, was fixed in corrosive sublimate solution, hardened, and dehy- 
drated in alcohol, and infiltrated with paraffin. Sections were stained 
with hoematoxylin and eosin, hsematoxylin and picric acid, and htema- 
toxylin and Van Gieson ; also with toluidin blue, Weigert’s elastic 
tissue stain, Ehrlich’s triacid mixture, and by Pianese’s stain for differ- 
entiating hyalin, mucin, and colloid. Tissue for nerve study was fixed 
in Muller’s fluid, dehydrated in alcohol, and infiltrated with celloidin, 
sections being stained by Weigert’s method for myelin. Other pieces 
of the nerves were prepared by the method of Marchi. 

Case I. — M. W., aged forty-five years, patient of Dr. Da Costa. 
A tumor in the left breast was first noticed in July, 1901. This in- 
creased in size until February, 1902, when it was the size of a hen’s 

Fig. 1. 



Cash I. — Scirrhous carcinoma of mamma. Section from unexposed area. A. Scanty stroma 
separating two alveoli. In the upper right and lower left parts of the field the extensive 
lymphoid and plasma-cell infiltration of the stroma is well shown. B, B, B. Cells showing 
atypic mitoses. C. Cells showing fusion of the protoplasm, formation of the so-called giant 
cells of cancer. 

Technique : Tissue fixed in Heidenhain’s corrosive sublimate solution, paraffin infiltration, 
htematoxylin, and Van Gieson. B. and h. i/e in. obj., 1 in. oc. 

egg. Both the tumor and breast were movable, but there was axillary 
involvement. This proved so extensive that much of the growth could 
not be removed at the time of operation. It afterward grew rapidly, 
oedema and^ pain became intense, and the patient when last seen was 
sinking rapidly. The inner half of this tumor was given eight ten- 
minute exposures to the X-ray at intervals of two to three days. After 
the fifth treatment the exposed portion of the tumor became noticeably 
softer. Operation was performed March 29, 1902, by Dr. Da Costa, 
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the specimen received for examination being the entire breast and 
axillary glands. Palpation showed the exposed area to be distinctlj"- 
softer than the remainder of the tumor, especially the lower end, where 
slight fluctuation could be detected. A needle prick into the breast 
just within the line separating the exposed from the un exposed- areas 
was followed by the escape in jet of a fluid resembling serous pus. 
Incision of the exposed area showed surfaces studded with small, yel- 
lowish areas, apparently fatty in nature. This appearance gradually 
diminished toward the depth of the mass, except at the lower end, 
where there existed a i)artiall 3 ’^ filled cavity, 0.5 x 1.5 cm. in dimen- 
sions. This cavity approached closely to the skin at the point pricked 


Fig. 2. 



Case I.— Scirrhous carcinoma. Section from exposed area. Fieid includes the contents 
of a large alveolus. Plasmatolysis and chromatolysis, which in parts of the section have 
terminated in the formation of a finely granular acidophilic detritus, are present throughout 
the field. 

Technique: Tissue fixed in Heidenhain’s corrosive sublimate solution, paraffin Infiltration, 
htemaloxylin, and Van Gieson. B. and L. ’/« in. obj., 1 in. oo. 

by the needle, and contained fluid resembling that evacuated by the 
puncture. The tissue surrounding this cavity showed the yellowish, 
fatty appearance to a marked degree. Microscopic examination of 
the fluid showed it to contain a moderate number of large cells, 12 to 
16/i in diameter, having hyaline protoplasm and granular nuclei. 
Treatment with Sudan III. and osmic acid showed these cells to be 
practically filled with fat granules. In addition the fluid contained 
red and white (lymphocytes) blood corpuscles and granular debris. 

Sections j from the unexposed portion of the tumor (Fig. 1) show 
it to be a scirrhous carcinoma. In many portions of the sections are 
dense collections of lymphoid cells. A few polymorphonuclear leuco- 
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cytes and plasma cells are also seen. There are fairly numerous thick- 
walled bloodvessels, but very few of these show evidence of deposits 
on their inner surfaces. Staining by Gram’s method shows the pres- 
ence of a large number of small hyaline bodies resembling the so-called 
corpora am3dacea. Mitotic cells are fairly numerous. Plimmer’s 
bodies are present. No bacteria are demonstrable. 

Sections from the exposed portion show the same general character- 
istics (broadly speaking), but the following differences are noted : 1. 
There are large areas of necrotic tissue, especially in those portions 
which border on the cavity described. (Fig- 2.) Some of the necrotic 
material is homogeneous in appearance, while other portions show the 
outlines of large cells, the protoplasm of which is in various stages 
of vacuolization and fragmentation, the nuclei having disappeared. 
Near the junction of these necrotic areas with the less conspicuously 
altered tumor are detached clusters of epithelial cells, the protoplasm of 
which has fused, the nuclei being in various stages of degeneration. 
The cells of the tumor bordering the necrotic area also show the changes’ 
just described, the degree of change becoming less as the distance from 
the necrosed area increases ; but degenerative or necrotic changes in 
some degree are present in practically all the epithelial cells of this por- 
tion of the tumor, and distinct areas of beginning necrosis are scattered 
throughout. Special staining as well as the reactions to ordinary stains 
show that this degenerated material is not colloid in nature. 2. Collec- 
tions of lymphoid cells are very few in number as compared with those in 
the unexposed portion. In the necrotic areas are a very few cells resem- 
bling polymorphonuclear leucocytes, but it is difficult to say whether they 
are such or are greatly changed epithelial cells with fragmented nuclei. 
My belief is that they are the latter. 3. Very few of the small hyaline 
bodies are present. 4. Some bloodvessels show endarteritis, deposits 
on the inner surface partially or almost wholly occluding them. 5. 
No mitoses are seen. Plimmer’s bodies are not present in the most 
necrotic areas, but in other portions appear to be as numerous as in 
the unexposed areas. Elastic tissue is apparently more abundant than 
in the unexposed sections. 

Case H. — W. N., aged fifty-seven j^ears, patient of Dr. Sweet. 
Lymphangio-endothelioma of the orbit. The growth involved the nose 
and frontal sinus, and was making its appearance at the inner canthus 
of the opposite eye when the patient entered a distant hospital and was 
lost sight of. This tumor was not examined until after five ten-minute 
exposures to the X-ray, no tissue having been removed before treat- 
ment was begun. Sections of the tumor have for the most part a 
scanty fibrous tissue stroma inclosing alveoli lined with from one to 
several layers of large polymorphous endothelial cells. The alveoli 
contain masses of cells showing varying degrees of necrosis. In a few 
instances the outline of the cell is distinguishable, as is also the 
nucleus, the protoplasm being markedly vacuolated. The greater 
number of the cells do not show a distinct outline, the protoplasm 
being^ indistinct or irregular, or has even partially disappeared. The 
nuclei of these cells are fragmented, the fragments staining deeply 
with basic dyes. In some cells the process has gone still further, only 
a homogeneous material with no evidence of nuclei being present. In 
niany of the alveoli the lining cells show the same beginning degenera- 
tion. Some of the larger necrotic areas have undoubtedly been formed 
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by tbe fusion of several alveoli, as in them fragments of degenerating 
trabeculffi are seen, more commonly near the pei’iphery. Bloodvessels 
are fairly numerous and have very thin walls. No bacteria are 
demonstrable. Mast cells are present. Elastic tissue is very scanty. 
The necrotic changes in this tumor, though less advanced, are the 
counterpart of those found in Case I. 

Case III. — F. M., colored, aged fifty-two years, patient of Dr. 
Da Costa. Ulcerated area, 9 x 12 cm. in size, of one yeai’’s duration, 
on inner aspect of right knee, having developed in the scar of a burn 
received when the patient was eight years of age. Examination of a 
small bit of tissue removed showed it to be a typical squamous-cell 
epithelioma containing an unusually large number of keratinized areas, 
the so-called pearls. Collections of lymphoid cells were numerous. 
X-ray treatment was begun and twenty ten-minute exposures of about 
two days’ interval given. Improvement was slow, and, excessive pain 
persisting, the leg was amputated. Examination of the removed 
•tumor shows only a moderate change as a result of treatment. Col- 
lections of lymphoid cells are equally numerous. Bloodvessels show 
an increase of fibrous tissue, with fragmented inner elastic layer. The 
lumen of some is occluded. Epithelial cells in areas most free from 
pearls show varying degrees of necrosis, as vacuolization, fusing of 
protoplasm, and fragmentation of nuclei. These changes can scarcely 
be detected in areas composed mainly of pearls, which are very 
numerous. Elastic tissue is very abundant, apparently an increased 
amount over that found in sections from the tumor before exposure. 
Sections stained with toluidin blue and by Oram’s method show cocci 
and bacilli of various sizes to be exceedingly numerous. Sections of 
the internal popliteal nerve underlying the tumor after being treated 
by Marchi’s method show fatty degeneration and fragmentation of some 
of the m)mlin sheaths. These changes appear to be partly of recent 
origin and partly of longer duration. Bloodvessels of tbe nerve show 
endarteritis, the lumen of many of them being almost obliterated. 

Case IV. — R. B., aged thirty-two years, patient of Dr. Sweet. 
Large ulcerated surface on side of head, of ten years’ duration. 
Growth extends posteriorly two inches behind the mastoid process and 
anteriorly to the orbital ridge, the ear being entirely gone. On August 
7th a bit of tissue was removed for examination, which proved the growth 
to be a squamous epithelioma containing a few pearls. On August 
14th treatment was begun. On August 29th a second piece of tissue 
was removed and examined, ten ten-minute exposures to the X-ray 
having been given. Though the clinical results were most satisfactory 
— cessation of profuse discharge, smoothing and healing of granulating 
surfaces, disappearance of pain — the microscopic changes are the least 
of any case examined. There is an increase of elastic tissue. In a 
few areas there is slight evidence of a beginning degeneration in the 
epithelial cells, but this is nowhere advanced. Infiltration of lympho- 
cytes is about equal in the two specimens. Vessel walls show slight if 
any change. The report from this case, October 8d, is that healing 
still continues, but the portion of the growth from which the second 
specimen was removed shows the least progress. The affected area is 
so large that not all is exposed to the X-ray at each sitting. This 
probably accounts for the slight changes observed in the tissue after 
irradiation. 
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To summarize, the study of these cases shows: 1. Necrosis of cells 
and trabeculse of varying degree. In Case I. there is also marked 
fatty degeneration. 2. Increase of elastic tissue in the three cases ex- 
amined both before and after exposure. 3. Fewer areas of lympho- 
cytic infiltration in one case after exposure, about equal numbers in 
the others. 4. A tendency to occlusion of vessels by deposits on their 
inner surfaces. This is marked in some instances, not so prominent in 
others. 5. Practically entire absence of infiltration by polymorpho- 
nuclear leucocytes. 

Conclusions are hardly warranted by the results of these examina- 
tions, especially as further studies are being made with reference to 
nerve changes in irradiated tissue. Investigations regarding blood 
changes in persons undergoing this treatment and the tissue changes 
in norhial rabbits that have been X-rayed are also under way. A few 
thoughts, however, suggest themselves : 

1. Beck and others lay great stress on bloodvessel changes as the 
cause of necrosis. While endarteritis is probably induced by the 
X-ray, the accompanying tissue necrosis seems out of proportion to the 
vessel changes, suggesting the jjossibility of these being pari passu 
results of the same influence, instead of cause and effect. 

2. The presence of immense numbers of cocci and bacilli in the tis- 
sues of Case III. after twenty exposures to the X-ray would argue 
against the possession by that agent of bactericidal power. It should 
be said that the pathogenicity of these organisms was not proven. 

3. The unsatisfactory clinical results as well as the slight micro- 
scopic changes in Case III. can probably be safely attributed to the 
presence of the exceedingly numerous keratinized areas or “pearls.” 
This emphasizes the importance of curetting or cutting away diseased 
tissue, whenever feasible, before instituting treatment by the X-ray. 
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PARACOLON INFECTIONS, WITH REPORT OF .THREE CASES. 

By Herbert W. Allen, M.D., 

RESIDENT PHYSICIAN, LAKESIDE HOSPITAL, CLEVELAND. 

Within the past six years, and especially within the past few months, 
increasing attention has been drawn to a class of cases which clinically 
resemble typhoid fever, but which careful bacteriological examination 
has shown to be due to infection by organisms intermediate between 
the typhoid and colon bacilli. 

For these organisms and the infection which they produce the terms 
“ paratyphoid ” and " paracolon ” have both been used. Achard and 
Bensaude,* who reported the first cases, entitled them “ paratyphoid 
infections.” Widal and NobecourP opposed this term, and called 
their organism the paracolon bacillus, claiming that it more closely 
resembled the colon than the typhoid bacillus. Libman^ suggests that 
for the present the term “ paracolon ” is the preferable one, and would 
reserve the name “ paratyphoid ” for those organisms which culturally 
are identical with the typhoid bacillus, but which are not agglutinated 
by typhoidal serum. 

The earlier reported cases of paracolon infection have been so thor- 
oughly and so recently reviewed that anything more than a brief 
mention of them seems unnecessary at this time. Achard and Ben- 
saude, in 1896, reported two cases. The first case resembled typhoid 
fever, and was complicated by double femoral phlebitis and by cystitis 
or pyelonephritis. From the urine was isolated a paracolon bacillus. 
The second case was that of an infant which developed suppuration of 
a sternoclavicular articulation following a febrile attack of some two 
weeks’ duration. The joint was opened, and from the pus was grown 
a bacillus identical with that obtained from the first case. 

In 1897 Widal and Nobecourt isolated a paracolon bacillus from an 
absce.S3 in the neck, near the oesophagus. 
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Gwyn,* ia 1898, reported a case which clinically was typical of typhoid 
fever complicated by intestinal hemorrhage. From the blood he isolated 
a paracolon bacillus. 

Cushing,® in 1900, isolated a paracolon bacillus from a costochondral 
abscess. His patient had nine months previously suffered from an 
illness, with relapse, supposed to have been typhoid fever. 

In 1900 Schottmiiller® reported one case, and the following year six 
additional cases. In all but the last case he isolated paracolon bacilli 
from the blood; the serum of the seventh case agglutinated the bacilli 
from certain of the other patients. 

In 1901 Kurth’ reported five cases which he considered examples of 
paracolon infection. From the urine of one patient and the feces of 
another he isolated bacilli which were agglutinated in high dilutions 
by the serum of four of the cases. The serum of the fifth case — the 
one with bacilli in the urine — was not tested. 

In April of this year Brion and Kayser® reported a case of infection 
resembling typhoid, complicated by relapse and thrombosis of the left 
leg. A paracolon bacillus was isolated from the blood, urine, feces, 
vagina, and rose-spots. 

In May, 1902, Strong® reported an autopsy done forty-two hours 
after death on a patient who was supposed to have died from typhoid 
fever. From the spleen was obtained a paracolon bacillus. No lesions 
were found in the intestinal tract. 

In June, 1902, Buxton and Coleman’® I’eported a case resembling 
typhoid fever from whose blood was isolated a paracolon bacillus. 

In the same month Berg and Libman" reported an interesting case 
of typhoid fever with a secondary infection with a paracolon bacillus. 
The clinical picture was that of cholecystitis, and during life the para- 
colon bacillus was isolated from the gall-bladder, blood, and urine. 
No typhoid bacilli were cultivated, but the patient’s serum agglu- 
tinated typhoid bacilli at dilutions of 1 : 250, besides giving a reaction 
with the paracolon bacillus. At autopsy healing ulcers were found in 
the ileum. 

Hume’® has recently reported a case typical of tj'phoid fever, with 
relapse, intestinal hemorrhage, and cystitis. A paracolon bacillus was 
isolated from the urine and feces. 

The last cases, seven in number, are reported in August of this year. 
Johnston’® presents four, in two of which paracolon bacilli were isolated 
from the blood. In the other two the diagnosis was made on the 
strength of the serum reactions. There were no comifiications. Hew- 
lett” reports one with isolation of the bacillus from the blood. His 
patient had a relapse complicated with bronchopneumonia. Longcope'® 
reports two cases, with isolation of the bacilli from the blood in both 
instances. His second case had a relapse. The first case was very 



98 


ALLEN: PAEACOLON INFECTIONS. 


severe, and proved fatal on the twelfth day of the disease. At autopsy 
the intestinal tract was found practically normal. This is the first com- 
plete autopsy report on a case of pure paracolon infection. 

To this list I desire to add the reports of three cases recently observed 
at Lakeside Hospital. All occurred in the service of Dr. E. P. Cush- 
ing. The first case is to be reported later from the surgical side. Dr. 
G. W. Crile has kindly allowed me to use the surgical records to com- 
plete the history. 

Case I. Paracolon infection; mild course; suppurative cholecystitis 
during convalescence; incision and drainage of gall-bladder; paracolon 
bacilli ill pus; right lobar pneumonia; recovery, — M. S., white, male, 
aged thirty years. Admitted May 13, 1902, complaining of headache, 
vomiting, loss of appetite, and general weakness. Family and past his- 
tory unimportant. The present illness began four da3's before admis- 
sion, though for two weeks past he had felt weak and drowsy, and had 
lost his appetite. The initial symptoms were headache, general soreness, 
slight cough without expectoration, and persistent vomiting. For the 
past four days he had vomited practically everything taken. Took to 
bed May 10th. 

Chart I. 



On examination the patient was well nourished : slightly ansemic. 
The tongue was dry, coated, and tremulous. Pulse slightly dicrotic. 
Heart and lungs negative. Liver dulness in the mammillary line 
extended from the fifth rib to a point two fingers’ breadth below the 
costal margin, where the edge was distinctly felt. The abdomen was 
full, tympanitic, not tender. The spleen was readily palpated. There 
were no visible rose-spots. Temperature, 100.5° F. ; pulse, 105 ; 
respirations, 25. The urine was high colored, acid, specific gravity 
1025; no sugar; trace of albumin; an occasional hyaline cast and a 
few leucocytes. No diazo reaction. 

3Iay 14th. Widal reaction negative. No tubercle bacilli in the 
sputum. 

From admission until May 30th the course of the disease was mild 
and uneventful. The highest temperature was 103.8° F. ; it fell slowly 
and touched normal for the first time on May 29th. On May 18th 
the patient’s serum was tested with a paracolon bacillus, but the result 
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was negative. On May 25tli the Widal reaction was again negative. 
No rose-spots were ever found. The leucocyte count continued 
normal. In spite of the negative Widal reaction the case was con- 
sidered to he a mild typhoid. 

29</i. In the evening the patient had an attack of slight abdominal 
pain associated with nausea and vomiting. Examination of the abdo- 
men was negative, and the pain soon subsided. 

Both. In the afternoon the patient again complained of abdominal 
pain, which he described as cramp-like and felt rather generally over 
the upper right half of the abdomen. The muscles over the right half 
of the abdomen were held slightly more rigid than over the left, and 
there was little tenderness on deep pressure in the right half of the 
umbilical region. Temperature, 100° F. ; pulse, 88 ; respirations, 25. 
Leucocytes, 12,000. 

3Lt. Still slight abdominal pain; nothing additional made out on 
examination. Lungs and heart negative. Temperature, pulse, and 
respirations practically unchanged. Leucocytes, 12,000. 

Jane 1st. Abdominal pain still complained of, and is now located in 
the right hypochondrium. There is increased muscular resistance over 
the right half of the abdomen and' decided tenderness in the region 
of the gall-bladder, which can now be felt as a rounded mass extending 
to a point cm. below the costal margin. Temperature at 8 a.m., 
102° F. ; pulse, 90 ; respirations, 25. At 8 p.m. temperature, 103.2° F. ; 
pulse, 100 ; respirations, 28. Leucocytes, 10,000. No bile in the 
urine; no jaundice. 

2d. The patient had a comfortable night, and this morning feels much 
better; abdominal pain almost gone. Examination of the abdomen shows 
less muscle rigidity and decidedly less tenderness, but the gall-bladder 
is still palpable and quite sensitive. No jaundice ; no bile in the urine. 
Temperature, 102° F. ; pulse, 100; respirations, 25. Leucocytes, 
13,000. The question of operation was discussed, but it was decided 
to await further developments. No change was noticed until 2 p.m., 
when there was 'a return of the abdominal pain, and the patient 
vomited. This was repeated at 3 p.m. At 4 p.m. the patient had a 
hard, shaking chill, lasting ten minutes, and the temperature rose to 
106° F. Aside from increased tenderness over the gall-bladder the 
abdominal examination remained the same. Leucocytes, 15,800. 

Immediate operation was decided upon, and was performed by Dr. 
G. W. Crile. Cocaine anaesthesia was used. The gall-bladder was 
found distended and adherent to the parietal peritoneum. On incising 
it there escaped several ounces of a turbid fluid, which was followed by 
a small amount of pus. No calculi were found. The gall-bladder was 
drained and the wound closed. Cultures from the fluid yielded a pure 
growth of an actively motile bacillus with the characteristics to be 
described later. 

The following day, June 3d, the temperature continued elevated, 
and the patient complained of cough and expectoration. Examination 
of the lungs showed a consolidation of the lower right lobe. The next 
day, J une 4th, the temperature fell by crisis, and thereafter continued 
normal throughout the patient’s stay in the hospital. The lung signs 
cleared up rapidly. 

The patient convalesced uninterruptedly, and was discharged July 
6th, a very small fistula still remaining at the site of the operation. 
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Case II. Paracolon infection ; mild course ; cystitis on seventeenth day ; 
thrombosis of left femoral vein on twenty-first day ; paracolon bacilli from 
blood and urine ; recovery. — M. E., male, Australian, aged twenty -six 
years. Admitted June 6, 1902, complaining of headache, fever, and 
loss of appetite. Family and past history are unimportant. Present 
illness began about two weeks ago, with headache, slight cough, and 
coryza. For a few days had mild diarrhoea ; since then has been con- 
stipated. Appetite gradually failed, and there has been rapid loss of 
strength. No nausea or vomiting ; no chilliness ; no epistaxis. Took 
to bed the day before admission. 

Physical examination showed a well-nourished man looking de- 
cidedly ill. Expression dull ; face flushed ; tongue moist, coated, and 
tremulous. Pulse of good volume ; slightly dicrotic. Lungs negative. 
Systolic murmur at the apex of the heart ; normal area of dulness. 
Abdomen soft, not tender. Spleen readily palpable. No rose-spots. 
Liver dulness extended 4 cm. below the costal margin in the mammillary 
line ; edge palpable. Some reddening, swelling, and tenderness 
about the left ankle-joint, due to a recent injury. Temperature, 
105° F. ; pulse, 112 ; respirations, 28. The urine was clear, acid, 

Chakt II. 



specific gravity 1019 ; no sugar; very faint trace of albumin ; no diazo 
reaction ; microscopically contained a few coarsely granular casts. 

After admission until June 16th the course of the disease was fairly 
typical of mild typhoid fever. The temperature was slightly irregular, 
ranging fi’om 100’ to 104° F. The pulse was slow, averaging 85 per 
minute. A few rose-spots were noted, and the spleen was always 
readily palpable. The leucocytes ranged from 6000 to 9000. The 
bowels were constipated, requiring enemata. For the first three days 
it was necessary to catheterize the patient ; subsequently he voided 
urine without difficulty. The Widal reaction, tested frequently, was 
never positive at dilutions greater than 1 to 10. A blood culture taken 
June 7 th yielded an actively motile bacillus, which will be described 
below. 

On June 16th the patient first noticed slight pain in the left groin, 
but made no complaint until two days later. Examination at that 
time disclosed slight swelling of the whole left leg. The foot appeared 
congested, and there was marked prominence of the superficial veins 
of the calf and thigh. The surface temperature was not altered. On 
palpation there was tenderness along the course of the femoral vein and 
in the popliteal -giace. The temperature ivas 103.5° F., which was 
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about 2° higher than it had been running. The leucocyte count "was 
9000. 

Two days later, on June 20th, a definite cord-like thickening could 
be made out in the upper part of the thigh over the situation of the 
femoral vein. This was decidedly tender on palpation. Nothing was 
to be felt in the popliteal space. 

On June 13th pus cells were noted in the urine, and on June 21st a 
culture yielded a large number of colonies of a bacillus identical with 
that isolated from the blood ; also a few colonies of a streptococcus. 

The subsequent course of the disease was uneventful. The tempera- 
ture reached normal on June 29th, and there was no subsequent rise. 
The tenderness in the left leg persisted for a few days. The leg never 
-regained its natural size, and the superficial veins remained prominent. 
Under treatment with urotropin the urine cleared rapidly, and at the 
time of discharge contained very few pus cells, and no paracolon bacilli 
could be found on culture. The patient was discharged on July 12th. 

Case III. Paracolon infection; mild course without complications; 
recovery. — -D. L., male, white, aged thirty- five years. Admitted June 
25, 1902,"complaining'of^fever, lossof appetite, and diarrhoea. Family 

Chaiit III. 



and past history are unimportant. For the past four weeks patient has 
not done any work on account of weakness and loss of appetite. On 
June 16th had a shaking chill, followed by fever and headache. No 
subsequent chills ; no epistaxis. The bowels have been loose for a week 
previous to admission. The patient has remaind in bed since June 
16t]i. 

Physical examination disclosed a fairly well-nourished man ; slightly 
anremic. Tongue moist, coated, and fissured. Pulse regular, and not 
dicrotic. Heart and lungs negative. Abdomen held rather rigidly ; no 
tenderness. Border of spleen palpable ; a few scattered rose-.spots ; 
normal hepatic dulness. Temperature, 100.5° F. ; pulse, 90 ; respira- 
tions, 25. Urine clear, acid, specific gravity 1015 ; no sugar or , 
albumin ; microscopically a few leucocytes and an occasional hyaline 
cast. Diazo reaction positive. Leucocytes, 4400. The Widal reac- 
tion, tested on June 29th, July 2^JJJh,.,-ani;l,. 26th, was persistently 
negative at dilutions of 1 : SQ^^^uglV ^p,o^^'^e<rMction was some- 
times obtained at 1 : 10. ^^^^uJ^^^*hndZJj[^b^^^p.atient’s serum 
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gave a positive reaction with the organisms obtained from the first two 
cases at a dilution of 1 : 60. 

The course of the disease was that of a mild typhoid fever without 
complications. The temperature never rose above 103.5° F. It 
reached normal July 19th. The bowels were loose thi’oughout the 
early stage of the illness. Convalescence was rapid and uneventful, 
and the patient was discharged July 26th. A blood culture on June 
29th, the fourteenth day of disease, remained sterile. A urine culture 
taken during convalescence was negative for paracolon bacilli. 

Bacteriology. The organisms obtained from the first two cases 
were practically identical, and one description will answer for both. 
They were very actively motile organisms, having the morphology and 
staining properties of B. typhosus. The growth on agar and in gelatin 
was similar to that of B. typhosus. Bouillon was diffusely clouded ; 
no surface pellicle was formed after ten days’ incubation. A slight 
trace of indol was formed in Dunham’s peptone medium after one 
week. 

On potato there was a barely perceptible growth appearing as an in- 
crease of the moisture along the line of stroke. Litmus milk was 
slightly acidified after twelve hours ; after one week there was distinct 
reduction of the acidity, and by ten days the color equalled that of the 
control. After two weeks there was distinct alkali production. The 
organism from Case I. (“Samuels”) produced slightly more alkali 
that that from Case II. (“ Euster ”). There was no coagulation of the 
milk after four weeks’ incubation. Both organisms fermented glucose 
and maltose, with the production of acid and visible gas, but did not 
ferment lactose or saccharose. No animal experiments were performed. 
The organisms agree, therefore, very closely with most of the para- 
colon bacilli heretofore described. 

Agglutination Tests. In all the tests a time limit of one hour 
was used, and a reaction was not called positive unless there was good 
clumping and cessation of all motility. In none of the cases was a 
positive Widal reaction obtained in dilutions greater than 1 : 10, 
though tests were made frequently throughout the course of the disease. 
The serum from Samuels, Case I., agglutinated B. “ Samuels” and B. 
“Euster” in dilutions of 1 : 100; likewise the serum from Euster, 
Case II., agglutinated B. “Samuels” and B. “Euster” in dilutions 
of 1 : 200. The serum from Lawton, Case III., agglutinated B. 
“Samuels” and B. “Euster” in dilutions of 1:50. In addition, 
the sera of Cases I. and II. were tested with Gwyn’s paracolon bacillus 
and one of Johnston’s organisms, and in both instances gave positive 
reactions in dilutions of 1 : 50. B. “ Samuels ” and B. “ Euster ” were 
tested with several different typhoid sera of high agglutinative strength, 
but without any reaction in dilutions of 1 : 10. 
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The following table may assist in making these reactions clear : 


Serum. 

Organism. 

1-10 

1-50 

1 

1-100 

( 


Samuels 

+ 1 

+ 

+ 



1 Busier 

+ ‘ 

+ ^ 

+ 

Samuels. Case I -j 


Gwyn 

+ 

+ 

0 

1 


Johnston i 

-f 

-f 

0 

1 


B. typhosus 

-f 1 


— • 

f 

Samuels 

+ 

+ 

+ 

1 

Buster 

+ 

+ 

-f 

Buster. Case II ■{ 

1 Gwyn 

+ 1 

+ 

1 

i ' 

Johnston 

-f 

+ 

+ 

1 B. typhosus , 

4- 

— 

— 


f 

Samuels 1 

+ 1 

+ 

0 

Lawton. Case HI 

I 

Buster 

+ 

I" 

I 0 


1 

B. typhus I 

+ 

— 

0 

Typhoid, agglutinative strength f 

Samuels ' 

1 

— 

0 

1-200 \ 

1 Buster 

1 


— 

0 

1 


1-200 


0 

0 

0 

+ 

+ 

0 

0 


0 - 
0 
0 

0 

0 


0 = DO test made. 


1 = doubtful reaction. 


Johnston in his recent article has analyzed all the reported instances 
of paracolon infection. Most of the cases have run a course fairly 
typical of comparatively mild typhoid fever, and without the aid of 
the serum reaction or a bacteriological examination a differential diag- 
nosis would be impossible. Rose-spots and a palpable spleen have been 
present in a majority of instances. Relapse has been comparatively 
common — at least five cases. Both of Longcope’s cases are unusual in 
that labial herpes was present. The onset of one of his cases was with 
a chill. Our third case gave a similar history. The very v?ide distri- 
bution of the bacilli in the body is indicated by Brion and Kayser’s 
case. 

Many of the common and several of the uncommon complications 
of typhoid fever have occurred. Of the former there have been re- 
ported intestinal hemorrhage, cystitis, femoral phlebitis, furunculosis, 
and bronchopneumonia ; of the latter suppurative arthritis, myositis, 
osteomyelitis, and suppurative cholecystitis. 

Our first case is especially interesting as being the first recorded 
instance of suppurative cholecystitis complicating a paracolon infec- 
tion. The clinical picture of Libman’s case resembled cholecystitis, 
but at operation the gall-bladder was distended with dark, thick bile, 
and at autopsy the bladder wall showed no change. Cholecystitis, both 
suppurative and non-suppurative, is of course a well-recognized com- 
plication of typhoid fever, and its occurrence in a paracolon infection 
serves to again emphasize the marked similarity of the clinical picture 
of the two diseases. The ease of perfoimiance aud the success of early 
operation in this complication is also well shown in this case. 

Longcope in his paper discusses the pathology of the disease. There 
have been three fatal cases, with autopsies in each instance. Berg 
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and Libman’s case Avas a mixed infection, probably primarily typhoid 
fever, with a secondary infection with the paracolon bacillus. Healing 
ulcers Avere found in the ileum. In Strong’s case no clinical history 
is available. The autopsy AAms done fortj'-two hours after death, and 
Strong himself suggests that the bacillus isolated from the spleen may 
possibly haA’'e been a post-mortem inAmder. The large and small intes- 
tines Avere normal throughout. The mesenteric lymph glands Avere 
enlarged, and a fcAA' were hemorrhagic. Fresh smears from the spleen 
shoAved a feAV crescentic pestivo-autumnal malarial parasites and some 
pigment; but it seems unlikely that the patient’s death, aats due to 
malaria. He had been treated AA’ith quinine. 

Longcope’s case is complete. Autops}’^ reAmaled only the lesions of 
an acute infection —acute splenic tumor, cloud}^ swelling of the liver 
and kidneys, focal necroses in the liver. The mesenteric Ij’-mph glands 
Avere not SAVollen, and both large and small intestine Avere practically 
normal. 

While no very definite conclusion can be draAA'n as yet regarding 
the pathology of the disease, it is eAudent that we are dealing with an 
infection quite distinct from typhoid fever. That all of the cases of 
apparently pure paracolon infection may not, however, be as simple as 
Longcope’s case might lead us to suppose is suggested by the occurrence 
in two- instances of well-marked intestinal hemorrhages. 
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MALTA FEVEE: ITS OCOUEEENOE IN THE UNITED STATES 
ARMY, WITH A REVIEW OF THE LITERATURE.^ 

By Charles F. Craig, M.D., 

CONTRACT SURGEON, U. S. AKJIY ; PATHOLOGIST AND BACTERIOLOGIST TO THE U. S. ARMY 
GENERAL HOSPITAL, PRESIDIO OP SAN FRANCISCO, CAL. 


Historical. Medical officers of the English army were the first to 
draw attention to a disease prevailing' in Malta and other Mediterra- 
nean stations possessing many of the symptoms of typhoid, but differing 
from that disease in important respects. 

In 1816 BnrnetU described very fully this disease, but regarded it as 
being a remittent malarial fever. This view of the character of the 
fever was adhered to for many years, and it was not until 1878 that 
the distinction was clearly drawn by medical officers of England between 
remittent malarial fever and Malta fever. 

When first described the disease was supposed to be peculiar to the 
Island of Malta, hence the name “ Malta fever ; ” but continued obser- 
vation has proven that it is a ividespread disease throughout tropical 
and subtropical regions. Thus Donaldson’’ has described cases in 
Gibraltar, Tomaselli in Sicily, Patterson in Constantinople, OliveP 
along the banks of the Danube, Veale® in Cyprus, Musser® and Cox’ in 
Porto Rico, and Chamberlain,® Curry,® and Strong’® in the Philippines. 

Many and various were the opinions held by observers as to the 
etiological factors in the production of Malta fever, and it was not until 
the painstaking researches of Bruce were jiublished in 1887 that any- 
thing positive was known as to the etiology. Bruce" demonstrated the 
cause of the disease to be a micrococcus, to which he gave the name 
“ micrococcus melitensis.” His researches threw a flood of light upon 
the etiology and pathology of this hitherto obscure disease. 

I shall not enter here into any detailed - description of the pathology 
or symptomatology of Malta fever, save to say that it is generally a fever 
of long duration, subject to frequent I’elapses, presenting a most irregu- 

I With permission of the Surgeon-General, U. S. A., from report to the Snrgeon-Gcnernl. 
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lar and confusing temperature course and accompanied by severe pain 
in the joints, constipation, profuse perspiration, and often followed by 
arthritic pains, with or without swelling of the joints. An enlarged 
and tender spleen is very common. The diagnosis of the disease has 
heretofore presented many difficulties, as it resembles in many instances 
typhoid or remittent malarial fever ; and even with the help of the 
microscopic examination of the blood and the Widal test the distinc- 
tion between these diseases cannot always be made. In 1897, however, 
Wright, of the Royal Army Medical School, England, discovered that 
the blood serum of a patient suffering from Malta fever will agglutinate 
the micrococcus melitensis in very dilute solution, and that this agglu- 
tination test is most delicate and can be depended upon absolutelj’^ in 
diagnosis. I will give in detail the methods of performing the test later. 

Description of Cases. At the United States Army General Hos- 
pital, Presidio of San Francisco, Cal., the blood of every patient 
admitted is examined microscopically, by order of Colonel Girard, the 
commanding officer. Unless specially requested by the attending sur- 
geon, the Widal test and the agglutination test for Malta fever are not 
performed, so that it is possible, and indeed probable, that cases of 
Malta fever may have passed through the hospital without being dis- 
covered. By the courtesy of Professor Welch, Johns Hopkins Univer- 
sity, and Professor Ophuls, Cooper Medical College, San Francisco, I 
have been supplied with cultures of the micrococcus melitensis, and 
these have been used in making the agglutination tests in the cases 
about to be reported. 

From December 1, 1901, to date (March 24, 1902) four cases of Malta 
fever have come under my observation at this hospital — two during 
acute exacerbations of the disease and two during the chronic stage. 

Case I. Two attanlcs of Malta fever, the first complicated by combined 
cestivo-autiimnal and tertian malaria. — This case occurred in the person 
of an assistant in my laboratory, who had suffered repeatedly from 
attacks of malarial fever, aud was under the medical care of Dr. 
Edmund Barry, to whom I am indebted for the clinical data. 

History of the Case before Admission. Name, Gustav T. W. S., pri- 
vate, Hospital Corps ; aged twenty-eight j’-ears ; birthplace, Germany. 
Enlisted in the United States army April 7, 1898, in New York city. 
He arrived in New York city from Europe in 1891, and had never 
been sick prior to enlistment. After enlistment he was immediately 
ordered to Tybee Island, Ga., where he joined Battery “ F,” Fifth 
United States Artillery. He left Tybee Island with the Battery, April 
23, 1898, and was next stationed at Chickamauga Park, Tenn., where he 
remained one week, at the end of which time he went to Fort Tampa, 
Fla., and about July 1st arrived at Santiago de Cuba. He had not 
been sick up to this time. After the surrender of Santiago he camped 
until about August 15, 1898, near El Caney, and while in this camp 
often had slight chills, followed by a rise of temperature, and was treated 
with quinine. Before embarking for the United States he was stationed 
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for one week in the city of Santiago, doing guard duty in tke streets, 
where he had too sleep. He left, August 23d, for the United States, 
and went on sick report the next day, the physician diagnosing the fever 
from which he was then suffering as typhoid. On September 1st he 
arrived at Montauk Point, Long Island, where he stayed for five days, 
when he was transferred to St. Catherine’s Hospital, Brooklyn, H. Y. 
Here he improved rapidly, and about September 16, 1898, was taken 
as a convalescent to Shepley Hall, Atlantic Highlands, H. J., through 
the kindness of Miss Helen Gould. About October 4, 1898, he was 
granted a furlough for one month to visit Brooklyn, H. Y. The next 
day he was seized with a severe chill, followed by higli temperature, 
and sent by ambulance to the Methodist Episcopal Hospital, Brooklyn, 
where he stayed for two weeks, after which he was transferred to St. 
Catherine’s Hospital. At this hospital his case was diagnosed as 
“ typhoid malaria.” About December 4, 1898, he reported for duty 
with his Battery at Fort Hamilton, N. Y., where he stayed until March 
31, 1899. During this time he had several attacks of malaria, having 
chills folloAved by fever, nausea, and vomiting, pains in all the bones, 
and severe headache. On April 1, 1899, he left for Manila, by way 
of San Francisco, and was well until July of that year, when he had 
slight chills at San Pedro, Macati, P. I. He also suffered from 
attacks during August, 1899. Dui’ing January, 1890, at Bacour, P. I., 
he had fever and chills, with severe pains repeatedly in all the joints. 
He was then transferred to Manila, and while on duty at the Medical 
Supply Depot in that city he had several attacks of fever, with pain 
in all the joints, severe headache, and high temperature. In November, 
1900, he was ordered to the United States, his case being diagnosed as 
malarial cachexia, although he had never had an examination of the 
blood. From November, 1900, until September, 1901, he had several 
chills, followed by a rise of temperature, with pain in all the bones and 
in the lumbar region. At this time I discovered numerous sestivo- 
autumnal parasites in the blood. 

History of the First Attack Complicated by Malaria. On September 
4, 1901, the patient had a chill, and w’as admitted to the hospital. At 
this time an examination of the blood showed a few neai'ly full-grown 
tertian parasites and numerous mstivo-autumnal parasites. Patient 
appeared in fairly good condition, although somewhat anaemic. He 
presented a coated tongue, and complained of constipation, severe head- 
ache, and backache. Physical signs negative. The case at this time 
was supposed to be one of malarial fever, and quinine was given in 
large doses. The temperature at this time did not go above 102° F., 
and the treatment with quinine brought it down to normal in a few 
days, and the patient was returned to duty. On September 18th the 
patient had another chill, and was again put upon sick report. An 
examination of the blood at this time showed a few sestivo-autumnal 
parasites, and treatment with quinine was resumed. Patient com- 
plained of the same symptoms as in the previous attack, but mostly of 
severe pains in the joints. An examination of the blood was made 
every day, and the restivo-autumnal parasites disappeared by the 21st, 
but the patient continued to run an irregular temperature. This 
irregularity continued, as will be seen by reference to the chart (Chart 
I.), until October 13th, during which time no malarial parasites could 
be demonstrated in the blood, and an examination was asked for as to 
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the possible occurrence of Malta fever. This examination was unsat- 
isfaetory because of the fact that iny culture of the micrococcus meli- 
tensis had become infected, and it Avas impossible to secure a neAV one, 
It Avas noticed, however, that a partial agglutination Avas obtained, 
and from the history of the second attack I have no hesitancy in assert- 
ing that this continuation of the temperature after heroic doses of 
quinine was due to the presence of Malta fever. On reference to the 
chart it will be seen that the temperature shoAA's a marked quotidian 
character, there being a daily rise and fall, much resembling that 
found in many cases of tuberculosis. The highest point reached at 
any time aa'us 104° F., but most of the time the temperature did not go 
above 102° F. 

The patient graduall)’’ convalesced, and AA'as discharged from the 
hospital on October 19th, after a Aveek’s normal temperature. The 
symptoms complained of during the time in AA’hich the malarial parasites 
Avere absent from the blood Avere those of pain in the joints, a feeling 
of marked malaise, and considerable frontal headache. Patient 
appeared anemic, the skin of a j'elloAvish hue, and he became con- 
siderably emaciated. At this time he also suffered from a slight neph- 
ritis, as shoAvn b}’’ an examination of the urine. 

There can be no doubt, I belieA'e, that this attack AA'as due to Malta 
fever, but was complicated at its commencement by malarial fever, 
Avhich soon succumbed to the influence of quinine, but Avhich in no way 
affected the course of the Malta feATr. 

History of Second Attack. From October 19th to December 15th the 
patient remained comparatiAml}’’ Avell, although he complained at times 
of slight headache and chilly sensations, together Avith some pain, espe- 
cially noticeable in the articulations. On the 15th of DecemW he 
had a slight chill, and Avas readmitted to the hospital Avith a tempera- 
ture of 100° F. An examination of his blood for ten consecutive days 
showed no evidence of malarial infection ; but from the previous his- 
tory of the case it was supposed that the temperature at this time Avas 
due to malaria, and large doses of quinine were administered. A re- 
quest was not made for the Malta fever reaction until January 18th, 
at which time the temperature had reached normal. At this time the 
reaction was positive at once in a dilution as high as 1 to 250. This 
reaction Avas repeated seA’^eral times, and Avas ahA'ays fouiAd positive, and 
immediately cleared up the doubt which had attended the case from 
the commencement of the first attack. 

The symptoms complained of during the second attack were similar 
to those of the first, there being marked pain in the joints, considerable 
headache, a furred tongue, and a markedly anremic countenance. 
From a consideration of the chart of the second attack (Chart II.) it 
Avill be seen that the temperature during this attack differed greatly 
from that of the first. During the first attack the temperature AA’as 
markedly quotidian in character, Avhile during the second the tempera- 
ture stayed aboAm normal for from fiAm to seven days at a time. 

These two charts illustrate remarkably Avell the irregularities of the 
temperature in Malta fever during different attacks of the disease and 
of how comparatively little value the temperature chart is in these cases. 
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During the second attack the patient had no signs of nephritis, and 
this attack was not as severe or as long continued as the first. Patient 
was discharged from the hospital on January 19, 1902, liaving had a 
normal temperature for two weeks. Since that time there has been no 
repetition of the attacks, but he has complained considerably of stiff- 
ness in the joints and slight chilly sensations. 

There can be no doubt but that this infection was contracted prior 
to the patient’s arrival at this hospital, as he gives a distinct history of 
similar attacks in the Philippines, which were considered, however, of 
malarial character, the blood never having been examined. The 
occurrence of malaria, together with the first attack, further obscured 
the case, and led naturally to the inference that these attacks of fever 
were, in fact, due to malarial infection. This case shows the impor- 
tance of blood examiuations and the use of the agglutination test for 
Malta fever in the obscure fevers which are prevalent in the Orient. 

Case II. — C. H. M., musician, Company “ D,” Twenty-seventh 
Infantry, aged twenty-three years; American. 

Jlistory Previous to Admission. Patient gave but little history pre- 
vious to admission save that of suffering from malaria in the Philip- 
pines. He had several attacks of slight chills, followed by fever, 
general pain, and severe headache while campaigning, and was diag- 
nosed as a case of malarial cachexia. He was on sick report four or 
five days before admission to this hospital at the Presidio, complaining 
of pains in the left hypochondriac region, 

Histoj-y after Admission. On admission patient complained of severe 
pain in the lumbar muscles, tenderness upon pressure over the spleen, 
and headache. There was considerable cough present. Bowels were 
constipated, and there were some mucous rfiles heard at the base of the 
right lung. The patient had an irregular temperature previous to 
admission, and on January 7th had a distinct chill, the temperature 
reaching 103° F. An examination of the blood was negative for 
malaria. From this time the temperature stayed above normal until 
January 17th, as will be seen on referring to the chart (Chart III.). On 
the 14th a Widal test was requested, which was negative. At this time 
the temperature resembled that of typhoid fever very closely, although 
the patient had no symptoms referable to that disease, comj^laining 
mostly of pain in the back and slight headache. Upon the 16th of 
January a request was made for a Malta fever test, and a reaction was 
obtained almost immediatelj'^ with a dilution of 1:100. This test 
was performed repeatedly afterward until the patient’s discharge from 
the hospital, and was always positive. Upon referring to the tempera- 
ture chart in this case it will be seen that the temperature curve is 
irregular, the temperature from January 7th to the 17th staying above 
normal and resembling that of typhoid ; while after the latter date the 
temperature became more irregular, there being a daily remission, thus 
approaching the quotidian character shown in Chart I. The patient 
ran a temperature from January 7th until January 31st, and was then 
returned to duty after the temperature had remained normal for several 
days. This infection was undoubtedly contracted in the Philippines, 



CEAIG: MALTA FEVEE. 


Ill 


as the patient had been entirely well until his arrival in the islands, 
and there suffered from attacks which he said were similar to the 
present one. The chief symptoms complained of were muscular pain, 
especially prominent around the articulations, and slight headache. 
Bowels were constipated, and considerable ansemia developed during 
the attack. 

Case III.— J. M., sergeant. Fourth Infantry, aged twenty-four 
years ; American. The history of this patient previous to admission 
to the hospital was that of slight malarial attacks in the Philippines. 
On conversation with the patient he said he had suffered from several 
so-called malarial attacks in the Philippines, lasting from one to three 
weeks, although they were treated vigorously with quinine. There can 
be no doubt that these attacks were not malarial in character, and were 
probably due to Malta fever. 

Upon admission to the hospital the patient appeared in good flesh, 
but was somwhat anssmic. He complained of constipation, there 
having been no bowel movements for several days. Besides constipa- 
tion there was some tenderness in the region of the gall-bladder, and the 
patient said that he had suffered severely from muscular pain in the 
lumbar region and pain in the joints. Physical signs negative. Patient 
was admitted to the hospital January 21st, and complained of constipa- 
tion. At the time of admission the temperature was 102° F., but an 
examination of the blood did not show any malarial infection. On 
January 24th a request was made for a Malta fever test, and an 
immediate reaction was obtained, very marked, with a dilution of 1 to 
100, This reaction was repeatedly confirmed during the patient’s stay 
in the hospital. From January 21st to the 29th the patient ran a low 
temperature, never above 102° F., and generally between 101° F. and 
normal. He complained mostly of pain in the joints. The tongue 
appeared fairly clean. There were no physical signs whatever which 
could be considered characteristic. On February 5th the patient was 
discharged from the hospital, having had a normal temperature since 
January 29th. I have not reproduced the temperature chai’t in this 
case, as it is uninteresting, showing simply a low quotidian tempera- 
ture curve entirely uncharacteristic. The case is of value, however, 
in showing the unreliability of the temperature chart in Malta fever. 

Case IV. — N. S. L., artificer, Fourth Infantry, aged twenty-three 
years; American. 

History Previous to Admission. Patient suffered from repeated attacks 
of so-called malaria in the Philippines, having chills, severe muscular 
pain, and headache, these attacks lasting from one to two weeks. 
Patient’s blood was never examined, but the attacks simulated those 
of malaria so closely that they were considered to be of that character. 
Quinine was given in large doses, but had no effect on the fever. 

History after Admission. Patient was admitted to this hospital Jan- 
uary 24, 1902, with a temperature of 103° F.,iand complained of severe 
headache, backache, and pain over the st^leen upon pressure. There 
was a history of a decided chill. He appeared ansemic and jaundiced, 
and was constipated, and said that he had had similar attacks in the 
Philippines. An examination of the blood on the 25th was negative 
for malaria, but gave a marked reaction with the micrococcus meli- 
tensis in a dilution of 1:100. Patient’s temperature reached normal 
on the 26th, although no quinine had been given, and remained normal 
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until February 4th, at which time tliQ patient had a slight chill, the 
temperature reaching 103° F., and showing a quotidian character for 
a period of five days after. It remained normal until he was dis- 
charged, on the 19th. During this time the patient did not appear to 
be very sick, the only thing complained of being pains in the joints. 
The temperature chart is not reproduced, as it is not of special interest. 

In considering the four cases noted it will be seen that the first two 
cases are those of acute exacerbations of hlalta fevei’, in which the 
patient runs a temperature for a considerable length of time, while the 
latter two cases are chai’acteristic of the chronic form of the disease, in 
which the temperature is but little above normal, and the chief symp- 
toms present are those of articular rheumatism. Both of the latter 
cases would have been diagnosed as cases of articular rheumatism had 
it not been for the Malta fever reaction. 

Methods of Performing Serum Tests for Malta Fever. 
The serum test for Malta fever was first described by Wright, of the 
Royal Army Medical School, at Netley. The methods of performing 
the test vary somewhat, but the principle is the same in all. He dis- 
covered that the serum of Malta fever cases had the power of agglu- 
tinating the micrococcus in suspension, and that this reaction took 
place earlier than the Widal reaction and in much more dilute solution. 

Wright’s Method. Sedimentation tubes having a diameter of less 
than 1 millimetre and an agar culture of the micrococcus are used in 
making the test. A salt solution suspension is made, and this solution 
is used to dilute the blood serum, the dilution varying according as the 
test is desired to be more or less delicate. It makes no difference whether 
the micrococci are alive or dead, the agglutination reaction taking 
place as well with one as the other. 

Ourry’s Method. Curry’s method of performing the tesP differs 
somewhat from that of Wright, and is thus described by him ; “ I used 
common glass tubing about 3 to 4 mm. in diameter, and made the 
observations macroscopically, and as a control made microscopic obser- 
vations of drops of the fluid withdrawn by means of a platinum loop 
from the top, middle, and bottom of the tube. Tubes 7.5 cm. long and 
3 to 4 mm. in diameter were made from glass tubing, and the bottoms 
were drawn out to a long, sharp jjoint. These were sterilized and 
plugged with cotton in the dry sterilizer. Salt solution suspensions 
were made according to the method used by Wright. Bacteria were 
killed by heat at 60° C. for fifteen minutes, and 0.5 per cent, carbolic 
acid added. As a routine method one drop of blood sei’um was mixed 
with nineteen drops of normal salt solution, then equal parts of this 
mixed with the salt suspension of the culture of the micrococcus meli- 
tensis and placed in the small tubes of the sterile pipette. This equals 

■ “ Malta Fever,” Journal of Medical Research, vol. vi.. No. 1. 
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a dilution of 1 to 40, A reaction was called positive and complete only 
when, in addition to the precipitation of the bacteria in the bottom of 
the tube, the supernatant fluid became clear. 

Author’s Method. In performing the serum test for Malta fever I 
have used practically the same method as that used for making the 
Widal test. A pure culture of the micrococcus, either upon agar or in 
bouillon, was used. The test may be performed either with the fresh 
serum or with a dry drop of blood, the latter being used preferably, as 
it is simpler and easier to procure. A drop of blood is secured upon a 
glass slide and diluted with enough sterilized water to dissolve it, A 
graduated pipette of very small calibre is used to make the dilution 
with the micrococcus. Having dissolved the drop of blood, a known 
portion is taken from it by the pipette and placed upon a clean slide ; 
this is then diluted with a measured quantity of the bouillon culture 
or with a suspension of the agar culture made with sterilized water. 
The pipette is so graduated that a dilution can be made from 1 : 10 to 
1 : 150. A cover-glass is then placed over the mixture, and this ex- 
amined microscopically. In using the agar suspension the drop should 
first be examined so as to be sure there is no agglutination present 
before the blood is added. Preferably I have used a dilution of 1 : 75, 
although the agglutination reaction has been obtained with dilutions 
as high as 1 : 250 immediately. This method is easy of performance, 
all that is needed being the culture, the special graduated pipette, the 
cover-glass and slides, and the drop of blood. The method was used in 
all the cases described, and controls with a serum of other diseases — 
such as typhoid, dysentery, etc. — made at the same time, and it was 
found perfectly reliable. 

Literature. The literature concerning the appearance of Malta 
fever among the soldiers of the United States army is very limited. 
The first case described was that of Dr. Musser, of Philadelphia, in the 
Philadelphia Medical Journal December, 1898. His case was that of 
an ofiicer who contracted the disease in Porto Kico, and he was the first 
to draw attention to the fact that the disease was probably endemic in 
that island. 

In the Report of the Surgeon- General of the Army for 1899, Walter 
Cox described a case occurring in Porto Rico and observed by him. 
The patient was a private of the Hospital Corps, aged thirty years. 
He came under observation January 14, 1899. He contracted fever 
in the guard-house of an old Spanish barracks, the fever commencing 
January 11, 1899. He complained of pain all over the body, especially 
in the bones and joints. Had two chills on successive days, but none 
afterward. This was at the commencement of the illness. The appe- 
tite Avas poor, and the bowels were at first loose and later constipated. 
The temperature curve showed daily remissions and reached normal 
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gradually. The morning temperature for a considerable time reached 
the normal point, but was 1, 2, or 3 degrees above normal toward even- 
ing. He was discharged from the hospital on April 3d, after about a 
week of normal temperature, but was readmitted April 7th, suffering 
again from fever. This attack was similar to the first. The blood 
was examined repeatedly for the malarial parasites as -well as for the 
Widal reaction. A test with a culture of the micrococcus melitensis 
showed a marked agglutination in dilutions as high as 1 : 60. 

Charaherlain, while on duty on the hospital ship “ Kelief,” at 
Manila, P. I., observed two cases of the disease in soldiers, which were 
reported to the Surgeon-General of the Army. The men were in 
adjacent beds, and both presented mild attacks. The temperature curve 
was irregular, being neither markedly remittent nor undulating. The 
cases were first diagnosed as malarial fever, but the Malta fever reac- 
tion was performed at the laboratory of the First Eeserve Hospital, and 
both were found positive. Examination of the blood for malarial para- 
sites and the use of the Widal test both resulted negatively. 

Curry and Strong, in 1900, reported cases occurring at the First 
Reserve Hospital. Strong performed an autopsy upon a man who had 
died from a continued fever of long duration. The post-mortem showed 
that it was neither typhoid nor malaria, and cultures from the case 
made by Curry resulted in the finding of the micrococcus melitensis. 
Inoculations into monkeys produced the typical symptoms of Malta 
fever. While performing these experiments Strong became infected 
and suffered from a typical attack of the fever. In another case the 
condition was discovered post-mortem, and cultures were obtained of 
the micro-organism. A t this time two cases were observed in the Avards 
of the hospital which gave the reaction wdth the micrococcus, and were 
undoubtedly cases of Malta fever. 

The most valuable report of Malta fever occurring in soldiers of the 
army is that Avritten by Curry and published in the Journal of Medical 
Research, vol. vi., No. 1. In this report Curry describes the cases 
AA'hich have come under his observation both in Manila and in the 
Army and Navy General Hospital, at Hot Springs, Ark. Besides 
the four cases of Malta fever observed in Manila, he observed in all 
eight cases of Malta feAmr in the hospital at Hot Springs. Four of 
these are described in extenso, the notes of the other four cases occur- 
ring in a note at the end of the report. All four of the latter cases 
AA'ere in a conAmlescent stage, the prominent S3"mptoms being those of 
articular rheumatism, constipation, and frequent profuse sweatings. 
These cases Avere all diagnosed as articular rheumatism. Of the four 
cases described more fully all gave a marked serum reaction (vith the 
micrococcus melitensis when in a dilution as high as 1 to 300. None 
of the cases presented the symptoms found in the acute stage. The 
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symptoms complained of were pain in the articulations, constipation, 
and sweating, and all showed antemia. These cases were all supposed 
to be suffering from chronic articular rheumatism. 

In his recapitulation Curry says; “We have four cases of what was 
thought on admission to be chronic rheumatism. These cases have not 
improved under treatment nor by change to this favorable climate. 
Neither antirheumatic nor antimalarial treatment has benefited these 
men. In spite of treatment and favorable conditions, repeated and 
more or less regular recurrences of acute rheumatic pains and swellings 
and of fever have taken place. These conditions have lasted a long 
time — from six months, the shortest, to sixteen months, the longest of 
the series. The other prominent symptoms have been anajmia, profuse 
sweatings, and constipation. The blood examinations for malarial fever 
and for typhoid were negative, save in the case of one who had had 
severe typhoid fever two years ago. The clinical history of these cases 
corresponds with that of Malta fever, and the result of the serum test 
with the micrococcus makes it certain that the diagnosis of Malta fever 
in these cases is a correct one.” 

The important lesson to be learned from a study of the literature of 
Malta fever occurring in the United States army, and from the study 
of the cases described in this report, is that the condition is one not 
easily recognized clinically, and one apt to be mistaken for typhoid, 
malaria, or, in the chronic stage, for articular rheumatism. This being 
so, the great value of a microscopic examination of the blood and the 
performance of the serum test is at once proven. None of the cases 
observed by me was diagnosed as Malta fever, and in only one of them 
was there any suspicion of the occurrence of this disease. The two 
cases presenting the chronic symptoms would, in all probability, have 
been transferred to Hot Springs, Ark., for antirheumatic treatment, 
while in the two cases presenting the acute symptoms the patient 
would probably have been treated for either malaria or typhoid fever. 
In fact, in Case I., on account of finding malarial parasites at different 
times in the patient’s blood, the treatment had been altogether that for 
malaria ; and had a diagnosis of Malta fever been made more quickly 
much discomfort would probably have been saved the patient. The 
following conclusions ma)’’ be drawn from the study of these cases : 

1. There occurs in the tropics and subtropics a fever which may 
resemble in its acute stage either typhoid or malaria, and in its chronic 
stage articular rheumatism, caused by the micrococcus melitensis. 

2. There are no pathognomonic symptoms of IMalta fever. The 
symptoms observed are so inconstant and confusing that no one of 
them can be said to be typical of the disease. 

3. A differential diagnosis of this fever is almost impossible in the 
majority of cases without the aid of the microscope and the serum test. 
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ON MULTIPLE SEEOSITIS— THE ASSOCIATION OF CHRONIC 
OBLITERATIVE PERICARDITIS WITH ASCITES, WITH 
PARTICULAR REFERENCE TO THE “PERICAR- 
DITIC PSEUDOCIRRHOSIS OF THE LIVER” 

OF PICK AND THE “ICED LIVER” 
(ZUCKERGUSSLEBER) OP 
CURSCHMANN.' 

By Aloysius 0. J. Kelly, A.M., M.D., 

OF PHILADELPHIA, 

INSTRUCTOR IN CLINICAL MEDICINE, AND ASSISTANT PHYSICIAN TO THE HOSPITAL, UNIVERSITY 
OF PENNSYLVANIA ; PATHOLOGIST TO THE GERMAN HOSPITAL OF PHILADELPHIA J 
PROFESSOR OF THE THEORY AND PRACTICE OF MEDICINE, 

UNIVERSITY OF VERMONT, ETC. 

For purposes of study, cases of clironic adhesive or obliterative 
pericarditis may be divided into three classes : first, cases in which 
the pericarditis runs its course entirely devoid of S 3 'mptoms and con- 
stitutes merelj’’ an accidental though interesting finding at the necropsy ; 
second, cases in which, sooner or later, symptoms of disturbed or im- 
peded cardiac action manifest themselves, and in which, from the 
physical signs, the obliterative pericarditis is more or less susceptible of 
diagnosis ; aud, third, cases characterized clinically by marked ascites, 
with little 01 ’ no cedema of the legs, cases in which the diagnosis of 
cirrhosis of the liver is usually made and which at the necropsy reveal 
chronic obliterative pericarditis and certain morbid changes in other 
tissues and organs — notablj" pleuritis, peritonitis, perihepatitis, nutmeg 
liver, red atrophy of the liver, cirrhosis of the liver, etc. It is to the 
thii’d class of cases that I wish to direct attention. 

In the majority of cases when chronic adhesive or obliterative loeri- 
carditis gives rise to symptoms, the symptoms that arise are those of 
failing cardiac compensation — palpitation of the heart, dyspnoea, cough, 
cyanosis, generalized oedema, effusions into the several serous cavities 
of the body, etc. On the contrary, in the cases that simulate cirrhosis 
of the liver, clinically, the first symptoms are sensations of fulness, 
oppression, and weight in the upper abdomen, or there may be appar- 
ently a sudden onset with acute pain ; the abdomen increases in size 
and maj’" attain very large dimensions — due evidently to ascites that 
may necessitate repeated tappings (Rumpf ’s patient was tapped 301 
times). 

With increase in the amount of the ascites the abdominal walls 
become tense and painful, and the other subjective symptoms become 


> Read, by invitation, at a meeting of the Johns Hopkins Hospital Medical Society, Balti- 
more, and at a meeting of the College of Physicians of Philadelphia. 
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markedly aggravated. There may be slight and transitory jaundice. 
Later oedema of the legs may develop. In a few cases oedema of the 
legs comes on early ; it may remain but a short time, disappear, and 
not recur until shortly before the death of the patient. In rare cases 
it persists ; but in the class of cases to which I refer it is always incon- 
spicuous when contrasted with the excessive and constantly recurring 
ascites, and it scarcely attracts attention. 

This symptom complex of obliterative pericarditis is of uncommon 
occurrence. While by no means unknown to the older writers, it 
attracted but little attention, and it was not until the communication 
of Pick, in 1 896, that it became the subject of much discussion. Even 
at the present time it is overlooked by a number of systematic writers 
on diseases of the heart and of the liver, and a search through a 
number of recent text-books on medicine reveals little or no mention 
of it. 

In the present state of our knowledge, it is to some extent a matter 
of personal opinion what cases should be included in the group of cases 
under discussion. Prom the point of view that I hope to elaborate, the 
earliest recorded case that I should include within this group was 
reported by van Been in 1846. Subsequently cases were reported by 
Frerichs, Feierabend, Hambursin, Weiss, Vierordt, Tissier, Hirschler, 
Weinberg, Mott, Variot, Kiedel, Henoch, Harris, Broadbent, and 
Dickinson. In 1884 Curschmann described his now well-known 
“ zuckergussleber,” or chronic hyperplastic perihepatitis — a disease 
characterized by a slow, insidious, and intermittent course, and persistent 
ascites, but without connective tissue hyperplasia in the liver. Although 
usually described as the “zuckergussleber” of Curschmann, this 
chronic hyperplastic perihepatitis Avas well knoAvn to a number of the 
earlier AA^riters, being described by Hilton Fagge, in 1875, by Wilks 
and Moxon, in 1876, by Murchison, in 1868, by Bamberger in 1864, 
and by Rokitansky, in 1842. In 1895 a paper on the same subject, 
AA’ith the report of a case, Avas published by Rumpf. In 1896 Pick, 
reporting three cases, directed attention to the symptom complex 
simulating that of cirrhosis of the Iwer, but found at the necropsy 
to be due to obliterative pericarditis and associated changes in other 
tissues. 

Pick pointed out that the recurring ascites AA’ith almost entire absence 
of (edema of the legs, the enlarged, firm, and someAvhat irregular liver, 
and absent or slight jaundice, strong!}’- suggested cirrhosis of the liA'er, 
and that the obliteratiA’e pericarditis usually escaped clinical recogni- 
tion — although he AA'as enabled to make the correct diagnosis during 
life in the third of his reported cases. Pick suggested for these cases 
the designation “ pericarditic pseudocirrhosis of the liver ” — a desig- 
nation that has since found faA’or AA’ith some medical AA’riters, and he 
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endeavored to establish an etiological relationship between the oblitera- 
tive pericarditis, the enlarged liver, and the ascites. He stated that 
as a consequence of the pericarditis, which he looked upon as the 
primary disease, disturbances of circulation, with consecutive connective 
tissue hyperplasia in the liver, occurred, and that as a result of these 
ascites developed. In this class of cases he included the cases of 
“ zuckergussleber ” 25reviously reported by Curschmanu and by Rumpf, 
Following Pick’s paper, the subject attracted considerable attention, 
reports of a number of cases appeared, discussions relating to the nature 
and the sequence of the morbid processes arose, and the interpretations 
of the lesions were many. Mention may be made of the papers by 
Heidemann, Hiibler, Siegert, Werbatus, Nachod, Taylor, Ewart, 
Diemer, Schmaltz and Weber, Rose, Eisenmenger, Pick, Giradeau, 
Roseubach, Hutinel, Tiirk, and others. 

A disease that is identical Avith that under discussion has been aa'cH 
recognized in Italy, being known in some quarters as Coucato’s disease, 
polyorrhomenitis, or polyserositis. In 1891 Picchini published an 
extended report of the disease — basing his remarks upon personal 
observations and a critical study of the cases reported in the literature. 
Interesting papers Avere published by Cantu in 1894, and by Villani in 
1895. 

In 1898 Hager, a German author, AAwiting on the subject, re- 
AUCAA^ed critically the Italian litei’ature. Since the publication of 
Pick’s paper, papers by Schupfer, Bozzolo, Galvagui, Patella, Capo- 
rali, and others have appeared. In France the disease is sometimes 
knoAA'n as perivisceritis. 

The only reports of cases by American Avriters that I haAm been able 
to find are those by Osier, in 1896, by Cabot, in 1898, and by Her- 
rick, in 1902. 

The subject has not been entirely neglected by systematic Avriters. 
Thus, in 1887, Rosenbach stated that pericardial obliteration is some- 
times associated Avith extensive fibrous perihepatitis, enlargement of the 
liver, and ascites, “ so that one might isresume that enlargement of the 
liver, ascites, and pericardial synechiaj stand in causal relationship 
the one to the other.” He refers to the subject also in his book on dis- 
eases of the heart. In 1890 Striimpell Avrote that in cases of pericardial 
obliteration, he, as Avell as others, had sometimes obserAmd marked 
ascites (at times associated Avith hydrothorax) AAuthout coincident oedema 
of the legs. In the latest edition of his text-book on medicine, referring 
to the subject, he states that all the cases presenting the s3'mptom com- 
plex under discussion are not of one nature. In 1891 Leube AA’rote 
that pericardial obliteration sometimes giAms rise to SAA’elling of the 
liver and consequent ascites. In 1894 Schrotter Avrote that pericardial 
obliteration sometimes gives rise to ascites before the occurrence of 
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general anasarca. The subject was referred to also by Osier, in the 
second edition of bis text-book on Practice of Medicine, in 1895, by 
Quincke and Hoppe-Seyler, in 1899, and by Koberts, in 1900. 

The subject may be illustrated by the report of the subjoined case. 
For the clinical notes, I am very ranch indebted to Dr. James C. 
Wilson, pbysician-in-chief, and to Dr. John B. Deaver, surgeou-iu- 
chief, to the German Hospital. 

Henry S., single, white male, aged thirty-one years, a native of 
Sweden, and a clerk by occupation, was admitted to the medical wards 
of the German Hospital, May 31, 1898, and the folloAving history 
elicited : 

He is the only child of his parents, both of Avhom are living and 
well. He has no knowledge of his having had any of the diseases of 
childhood. From an early age, however, he had been subject to 
convulsive seizures attended with unconsciousness. It is reported that 
his mother was similarly affected. The spells, as the)’’ occ urred in the 
patient, came on at irregular intervals and lasted for from several 
minutes to about an hour. When about sixteen years of age they in- 
creased very much in frequency. At times he had a premonition of 
their oncoming. During some of the lighter attacks he did not lose 
consciousness entirely, that is, he was more or less aware of Avhat Avas 
transpiring about him, but he Avas unable to speak. When about eight 
years of age he had severe pains in both groins and in the upper part 
of both thighs. At times these were so severe as to prevent his lying 
doAvn. 

At about the same time he experienced parajsthetic phenomena in 
the rectum — he felt as though there was something creeping about 
in the rectum. At the age of eighteen years he acquired gonorrhoea. 
One year later he had a severe attack of rheumatism that lasted about 
three months. Since then he has had a number of minor attacks of 
, rheumatism, but none AA'as severe enough to disable him. In 1890 he 
was treated in Bellevue Hospital, NeAV York, for Avhat he states Avas 
malaria. (A note from the Medical Superintendent of BelleA’ue Hos- 
pital, under date of March 12, 1901, states that the patient AA'as treated 
in the hospital for malaria, from July 13 to 18, 1890. No details of 
his condition at that time are available.) For a short time during 
1892 the patient Avas confined to an asylum. He had suffered a sun- 
stroke and had become, he states, maniacal at times. Since then he 
has been troubled Avith disordered digestion, or “ stomach trouble,” as 
he expresses it. Although he is said to have been jaundiced at times, 
the most obtrusive symptom has been periodic pains in the right half 
of the abdomen just above the right iliac fossa. These occurred at 
first at interA’als of about a mouth, later at intervals of tAvo months or 
more. 

During April, 1898, the patient Avas in the Jefferson kledical College 
Hospital for about two Aveeks. (Through the courtesy of Dr. H. A. 
Hare, I have ascertained that while in the hospital the patient AA’as 
slightly jaundiced, and at times delirious, that he had seA’eral convul- 
sions, and that although he complained of severe pain in the right 
upper abdominal quadrant and of tenderness over the region of the 
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gall-bladder, careful examination under ether failed to reveal any 
tumor in the region of the gall-bladder or other evidences of gallstones. 
The liver was slightly enlarged, and the sujjerficial veins, especially 
those on the right side of the abdomen and the inner side of the right 
thigh were distended. The urine at this time Avas acid in reaction, had 
a specific gravity of 1025, contained 3.2 per cent, of urea, and neither 
sugar nor albumin. Examination of the blood revealed : erythrocytes, 
5,200,000 ; leucocytes, 24,000 ; and hseraoglobin, 73 per cent. A 
differential count of the leucoc 3 'tes revealed : small lymphocytes, 4 per 
cent. ; large lymphocytes, 5 per cent. ; transitional leucocytes, 4.9 per 
cent.; polynuclear leucocytes, 85.1 per cent,; and eosiuophiles, 1 per 
cent.) Shortly after leaving the Jefferson Medical College Hospital 
the patient’s abdomen began to enlarge, the pains in the right side of 
the abdomen became more severe and more frequent, so that he was 
incapacitated for work. He was admitted to the German Hospital 
complaining of severe pain and tenderness in the right upper abdom- 
inal quadrant, especially over the region of the gall-bladder, Avhich 
was a^rav'ated bj deep inspiration; of pain over the pubes after 
micturition ; at times of general pain in the right side of the abdomen ; 
sharp cutting pains about three inches within the anus ; attacks of ver- 
tigo ; spots before the eyes ; and of constipation of three years’ duration. 
He smokes moderately, and formerly he consumed considerable quan- 
tities of alcohol. 

On examination the only noteworthy sign Avas marked distention of 
the abdomen, due cAudently to ascites. His liver duluess extended 
upward to the third rib. Ou June 2 the patient’s abdomen Avas tapped, 
and 4400 c.c. of clear amber fluid Avas Avithdrawn. The fluid had a 
specific gravity of 1015, and contained a fcAv erythrocytes and many 
leucocytes. The tapping relieved the patient very much, and aftei'Avard 
the liver duluess was found to be normal in area. There Avas marked 
tenderness over the region of the gall-bladder. Examination of the 
blood, on June 3, revealed the following: hremoglobin, 82 percent.; 
erythrocytes, 3,930,000, and leucocytes, 7300. A differential count of 
the leucocytes revealed the following : small Ij’mphocytes, 11 per ' 
cent. ; large lymphocytes, 9 per cent. ; transitiouals, 3 per cent. ; polj'- 
nuclear ueutrophiles, 76.5 per cent., and eosiuophiles, 0.5 per cent. Ou 
June 13 it was noted that the ascites Avas gradually reaccumulating, 
and the pains Avere becoming more frequent and more marked. On 
June 22 the patient Avas again tapped and 6700 c.c. of clear amber 
fluid AAms AvithdraAvn. The fluid had a specific gravity of 1018, and 
contained a few erythi’ocytes and many leucocytes. On July 2 it Avas 
noted that the pain in the region of the gall-bladder had been absent 
since the second tapping. On this date the patient’s feet Avere found 
to be slightlj’- swollen — the first SAV'elling of the feet since he had been 
in the hospital. (Upon inquiry he admitted that they had been slightly 
SAA'ollen on one preAuous occasion.) On Julj’- 9 the* patient felt better 
than he had during the previous six months, and he AA’as free from pain. 
On August 9, feeling Avell, he left the hospital of his OAvn accord. His 
feet AA'ere not swollen at all, and he suffered no pain. His abdomen, 
howeA'er, contained considerable fluid, and Avag greater in circumference 
than it Avas when he entered the hospital. On the second day after his 
admission to the hospital his temperature AAms 102° F., and on several 
occasions subsequently it reached 100° F. Otherwise there was no 
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fever. His pulse was always low : on several occasions it was 80 per 
minute ; usually it was between 60 and 68 ; and sometimes it was as 
low as 48 per minute. His urine was normal. 

The patient was readmitted to the German Hospital, June 23, 1899, 
complaining of marked distention of the abdomen, pains in the region 
of the liver, at times of sharp shooting pain in the perineum, dyspnma, 
slight pretibial cedema, diminution in the amount of urine voided daily, 
vertigo, and spots before his eyes. He stated that since he left the 
hospital his abdomen had been tapped twice. Inasmuch as the clinical 
diagnosis was cirrhosis of the liver, operation for the relief of the con- 
dition was proposed and acceded to by the patient. The operation 
was perfoi’ined by Dr. John B. Denver, July 3, 1899. In brief this 
consisted in irritating the peritoneum and stitching the omentum to the 
parietal peritoneum. The patient survived the operation four days, 
dying July 7, 1899. 

The following are the notes of the necropsy performed by myself, 
July 8, 1899 : 

The body is that of a well-developed, fairl}’- well-nourished male 
subject, with good bony development, good musculature, and moderate 
panniculus adiposus. There is post-mortem lividity in the dependent 
portions of the body ; the skin is slightly jaundiced ; there is no 
oedema of the extremities. In the median line of the abdomen there is 
a wound, about 16 cm. in length, apparently healing by first intention. 
The left pleural cavity is entirely obliterated by firm adhesions — the 
two layers of the pleura being dull, cloudy, whitish, and thickened. 
The left lung is about normal in size, and mottled grayish-black in 
color. Its air content is normal, its consistency firm, and it shows 
some hypostatic congestion in the dependent portions. Its section 
surface is smooth, moist, glistening, dark reddish in color, and exudes 
a quantity of frothy, blood-stained fluid. The lung crepitates 
throughout, and contains no tubercles. The bronchi are normal in 
size, they contain a small amount of mucus, and their mucous mem- 
brane is pale. The pulmonary vessels and the peribronchial lymph 
glands appear normal. The right pleural cavity is entirely obliterated 
by firm adhesions — the two layers of the pleura being dull, cloudy, 
whitish, and thickened. The right lung presents appearances similar to 
its fellow. The pericardium is firmly adherent to the anterior chest 
wall and the adjoining mediastinal tissues. The pericardial cavity is 
entirely obliterated, and such is the firmness of the adhesions that the 
two layers of the pericardium nowhere can be distinguished. In addi- 
tion the pericardium is the seat of extensive calcareous infiltration, 
a large section of the heart being encased in a hard calcareous sheath. 
This calcareous sheath implicates the pericardium of the right ventricle, 
about one-half of the anterior and under surface of the right auricle, 
the left edge of the heart, the lowermost tAVo-thirds of the left ventricle, 
the apex, and the diaphragmatic surface of the heart. This calcareous 
sheath appears to be made up of a single calcareous plate and not of a 
series of disunited plates. The pericardium of the left auricle, though 
firmly united Avith the adjacent parietal pericardium, is not the seat of 
calcareous infiltration. The several cavities of the heart appear to be 
normal in size, and they contain a moderate amount of dark, reddish- 
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brown, coagulated blood. The mitral orifice admits two fingers, the 
tricuspid orifice, three fingers. The mitral and tricuspid valve leafiets 
and the associated chordte teudiueaj are slightly thickened. The aortic 
and pulmonary valve leaflets are normal. Presumably all the valves 
are competent. The left ventricle (including the calcareous peri- 
cardium) measures 12 to 14 mm. in thickness, the right ventricle 5 to 8 
mm., the left auricle 2 to 4 mm., and the right auricle 2 to 4 mm. The 
heart muscle is reddish-brown in color and firm in consisteuc 3 \ The 
coronary arteries and the aorta are normal. The heart and pericar- 
dium weigh 470 grammes. The omentum is normal in size and shape. 
The entire peritoneum is dull, lustreless, somewhat thickened, and in- 
tensety hemorrhagic. The coils of intestine are united to one another 
and to the other intra-abdominal organs by moderatel}' firm, though 
friable, fibrinous adhesions. In some places an exudate may be stripped 
off in thin layers. The peritoneum contains also about 60 c.c. of sero- 
sanguinolent fluid (drainage had been provided at the time of the 
operation). The liver is firmlj'^ united to the under surface of the 
diaphragm b}' means of dense and firm adhesions, especially for a dis- 
tance of about 6 cm. on both sides of the suspensoiy ligament. The 
capsule of the liver is thickened throughout, but especiall}’- on its upper 
surface, where in some places it is 4 mm. thick. In addition, on the 
capsule of the liver there is some fresh fibrinous exudate that may be 
stripped off ; this is present especial!}’- on the under surface of the liver 
and for a short distance on the upper surface. The liver measures 22 
cm. in length, 14 cm. in breadth, and 9 cm. in thickness. It weighs 
1460 grammes. Its shape is normal, its consistency somewhat increased, 
its elasticity somewhat diminished, its surface somewhat irregular, and 
its edges rounded and hard. Its section surface is dull, moist, slightly 
granular, opaque, and light reddish-brown in color. The liver lobules are 
distinct, and there appears to be a slight increase in the connective tissne 
of the organ. The gall-bladder is normal in size and contains fluid bile. 
Its mucous membrane and wall are normal. The cystic, hepatic, and 
common bile-ducts are patulous. The spleen measures 10 cm. in length, 
8 cm. in width, and 5 cm. in thickness. It is normal in shape and weighs 
210 grammes It is firm in consistency, and its capsule is slightly 
thickened and covered also with some fresh fibrinous exudate. The 
pulp is normal, the follicles rather distinct, and the trabeculre slightly 
increased. The right kidney measures 11 cm. in length, 6 cm. in -svidth, 
and 3 cm. in thickness. It is normal in shape and weighs 160 grammes. 
Its capsule strips readily, its surface is smooth, its color dark reddish- 
brown, and its consistency somewhat increased. The cortex is 7 mm. 
thick, and dai’k reddish-brown in color ; the pyramids are congested. 
The calyces, pelvis, and ureter are normal. The left kidne}’^ weighs 170 
grammes, and presents appearances similar to its fellow. The adrenals 
are normal. The bladder contains a small quantity of clear urine ; its 
mucous membrane and wall are normal. The stomach is normal in 
size and position. It contains some turbid brownish fluid. The mucous 
membrane is congested and somewhat swollen. The duodenum and the 
remainder of the intestine ai’e normal. The brain and spinal cord were 
not examined. 

The anatomical diagnosis was as follows : acute hemorrhagic peri- 
tonitis ; chronic adhesive pericarditis, with extensive calcification ; 
chronic bilateral adhesive pleuritis ; chronic perihepatitis (pericarditic 
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pseudocirrhosis of the liver of Pick); slight congestion of the liver, 
spleen, and kidneys. 

Microscopic examination of the thickened pericardium revealed 
marked overgrowth of fibrous connective tissue with relatively few 
cells, and some extension of the newly-formed connective tissue into the 
interstices of the heart muscle. Careful examinations of sections from 
several regions revealed no evidences of tuberculosis. Examination of 
the thickened pleuroe revealed only fibroid thickening ; no evidences of 
tuberculosis. Examination of the liver revealed chronic fibroid thick- 
ening of the capsule and some slight extension of connective tissue 
trabecula} a short distance into the substance of the liver. In addition, 
evidences of acute inflammation were apparent, the round-cell infiltra- 
tion being rather abundant. Eo evidence of tuberculosis could be 
detected. The liver itself revealed moderate distention of the central 
veins of the lobules and of the adjoining capillaries, with a moderate 
atrophy of the intervening liver cells. The cells of the periphery of 
the lobules showed slight fatty infiltration. The interlobular connective 
tissue possibly was slightly in excess of the normal, and contained a 
slight amount of round-cell infiltration. The spleen revealed the usual 
evidences of slight congestion and slight thickening of the trabeculse. 

The occurrence of marked ascites, with little or no oedema of the 
extremities in cases of failing cardiac compensation, though not very 
common, is by no means unknown. It was mentioned by Liebermeister 
in 1864, by Oppolzer in 1866, and it is observed by most clinicians of 
experience at the present time. The difficulties attending the diagnosis 
in these cases, however, are sometimes very great. The question 
Avhether an enlarged liver (in advanced cases a small liver) with ascites 
is to be referred to a primary or a secondary liver disease, if it presents 
itself to the mind of the clinician at all, may be difficult of solution. 
Light is shed on the case by the detecting of trustworthy evidence of 
cardiac valvular disease — in which case, especially if the patient be an 
adult, one has to determine whether the liver condition and the ascites 
are due to the heart disease or to an associated alcoholic cirrhosis of 
the liver. The diagnosis is even more difficult in cases of obliterative 
pericarditis, which appears to give rise to disproportionate ascites more 
frequently than does valvular disease of the heart. In these cases the 
pericarditis being usually latent and more or less insusceptible of diag- 
nosis, the ascites is generally referred to a cirrhosis of the liver, rarely 
to tuberculous peritonitis, etc. 

The cause of disproportionate ascites in cases of obliterative pericar- 
ditis has occasioned much discussion. Thus Weiss attributed it to 
changes in the bloodvessels of the peritoneum, the result of chi’ouic peri- 
tonitis. He believed that in consequence of the pericardial obliteration 
general venous congestion occurs ; that in consequence of the inflam- 
mation of the peritoneum, the peritoneum becomes a punctum minima} 
resistentiie : that transudation of serum occurs more readily from the 
altered vessels of the peritoneum than from other vessels of the body ; 
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and that in consequence of tlie development of the ascites venous con- 
gestion in other parts of the bod}-^ is relieved, and the development of 
oedema more or less prevented. 

Mott believed that owing to the adherent pericardium interfering 
with the coronary circulation, the heart, instead of undergoing com- 
pensatory hypertrophy, as it sometimes does in the condition under 
discussion, slowlj’^ undergoes degeneration, and that this is doubtless 
hastened by the immense loss of fluid. He stated that, moreover, the 
thick adherent pericardium would interfere considerably with the elas- 
ticity of the walls of the heart and greatly modify its action as a 
suction pump during diastole, and that the cii’culation that this would 
affect most would be the portal, because here the blood has to pass 
through two sets of capillaries and against gravity. This is a view that 
is scarcely tenable, since, were it true, we should expect predominating 
ascites in all cases of failing cardiac compensation. 

Weinberg attributed the ascites, with little or no oedema of the legs, 
to angulation of the inferior vena cava or the hepatic vein due to a 
right-sided pleural effusion. He assumed that in consequence of the 
angulation of the veins congestion and other changes in the liver, with 
consecutive ascites, occurred ; and he endeavored to support his opinions 
by citing the results of some experiments of Rosenbach’s that appeared 
to show that such right-sided pleural effusion may cause angulation of 
the vena cava and congestion of the portal area. However, as pointed 
out by Pick, it is difiicult to conceive of isolated compression of the 
hepatic vein, and compression or angulation of the inferior vena cava 
results in oedema of the legs rather than in ascites. Furthermore, in 
many of the cases there is no right-sided pleural effusion. 

Rosenbach, while scarcely venturing to express a positive opinion on 
the subject, states that the ascites cannot be the result of simple insuffi- 
ciency of the heart muscle, and he attributes considerable importance 
to the fibrous alterations in the liver capsule. He says, further, that 
the ascites must be the result of the operation of special conditions 
which, though associated with the heart affection, are not the direct 
result of diminution of the power of the heart; and that probably we 
have to do with an extension of the inflammatory process from the 
pericardium along the large veins to the serous covering of the liver, 
or vice versa, with the final development of connective tissue hyper- 
plasia. 

Pick, criticising adversely the opinions of Weiss, Mott, and Wein- 
berg, points out that each of these writers in attempting to explain the 
occurrence of the ascites entirel}’^ overlooked that organ which, from 
the clinical course of the disease, one would be inclined to think most 
at fault — the liver. He states that in these cases the liver is described 
as rounded, increased in consistency, hemorrhagic, enlarged, markedly 
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irregular, granular, very firm, cirrhotic — in short, the appearances of 
the different stages of cyanotic induration, atrophic nutmeg liver, or 
the cardiac cirrhosis of the French. And inasmuch as other vu-iters 
have observed prevailing ascites rather than oedema of the extremities 
in certain forms of heart disease, with similar secondary changes in the 
liver, he prefers to attribute the ascites in these cases of obliterative 
pericarditis to the alterations in the liver rather than to assume certain 
hypotheses. He says, further, that the question why in these cases 
ascites rather than generalized oedema occurs is intimately bound up 
with the question why in certain cases of congestion of the liver, in fail- 
ing compensation of the heart in valvular disease, connective tissue 
proliferation occurs, whereas in other cases it does not occur ; and 
that concerning this we know little definitely. For the time being he 
was content to point out the diagnostic features of the symptom com- 
plex in question. He believes that the associated peritoneal alterations 
are more or less accidental — that the thickening of the peritoneum 
results from the long-contiuued congestion and the persistence of the 
ascites, and that the thickening and the adhesions are in part due also 
to infection the result of repeated tappings.' 

Harris states : “ There are two lesions, either of which may possibly 

occur as complications to the mediastinal and pericardial affection, and 
which could explain the ascites in such cases. In the first place, it is 
conceivable that chronic venous congestion of the liver produced by the 
cardiac dilatation may in some cases set up a chronic inflammation of 
the liver, a secondary periportal cirrhosis, which like the ordinary 
alcoholic cirrhosis would ob.struct the portal circulation and produce 
ascites. AVe have seen that an increase of fibrous tissue in the liver is 
found in some of the cases of mediastino-pericarditis ; but such a change 
does not appear to be the rule, and in the cases where it has been found 
it is questionable whether it has been sufficiently pronounced to produce 
portal obstruction and ascites therefrom. Furthermore, in oue of my 
cases (Case H.) where the abdominal dropsy was such a prominent 
feature of the illness, the ascites was certainly not due to a cirrhotic 
liver, no marked periportal cirrhosis being found on microscopic 
examination. The second explauation of the occurrence of the ascites 
in the cases under consideration is that a chronic peritonitis ensues, and 
to it the ascites is due. Such chronic peritonitis in some instances 
may possibly be an independent affection, and one not directly con- 
nected Avith the mediastinal or pericardial lesion ; in other cases it is 
conceivable that the chronic venous congestion due to the intrathorucic 
affection sets up the chronic peritonitis. Such a chronic peritoneal 
change was found in my second case, and Avas clearly sufficient to 
account for the ascites. That it is the e.Kplanation of the ascites in all 
such cases, of course, Ave do not say. It is quite possible that other 
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complications may, in some cases, occur -wliich account for the develop- 
ment of ascites as a prominent feature of the case.” After further 
discussion of the question, he says : “I am inclined, therefore, to think 
that the ascites vdiich sometimes occurs in cases of mediastino-pericar- 
ditis, and v'hich is unaccompanied by extreme anasai’ca of the lower 
extremities, is due, in some instances, at all events, to the onset of a 
peculiar form of chronic peritonitis. This chronic peritonitis ma}’^ be 
possibly due to venous engorgement of the peritoneum consequent ujrou 
the dilatation of the heart or venous obstruction in the mediastinum, or 
it may occur so earl}’- in the case as to be probably independent of such 
venous stasis. In my second case the ascites was a prominent symp- 
tom from a very early period of the illness, and probably was indepen- 
dent of venous engorgement, which only appeared as a marked feature 
some time after the development of the ascites.” 

Heidemann, supporting the opinion of Weiss, states that in these cases 
we have to deal with a chronic inflammation of divers serous membranes ; 
that the congestion, the result of the degeneration of the muscle of the 
heart, leads to ascites because the vessels of the peritoneum, on account 
of the chronic inflammation, constitute a locus minoris resistentice ; that 
the associated cirrhotic processes in the liver observed in these cases 
result from an extension of the inflammatory irritant from the liver 
capsule and from the chronic congestion of the organ ; and that in 
consequence of proliferation and shrinkage of the connective tissue on 
and in the liver the congestion and exudation into the peritoneal cavity 
are increased. 

Eisenmenger, a pupil of Paltauf, states that it is quite true that in 
consequence of obliterative pericarditis marked ascites, with little or no 
oedema of the legs, occurs comparatively frequently, and that if the 
pericarditis is latent, the symptom complex bears a certain resemblance 
to cirrhosis of the liver. He states further that this symptom complex 
is not due, as is asserted by Pick, to connective tissue proliferation the 
result of disturbances of circulation in the liver, but that in different 
cases it is due to different causes. He emphasizes the etiological 
importance of distortions, compre.ssion, and angulations of the inferior 
vena cava, produced by a concomitant exudate or pleuropericardial 
thickenings ; concomitant peritonitis in the transverse fissure of the 
liver ; and, because the symirtom complex is observed especially in 
young persons, the condition of the capillaries and small vessels in 
healthy young persons, in consequence of which oedematous trausudations 
occur readily. Inasmuch, then, as the disease is not an anatomical 
entity, he disapproves of the designation “ pericarditic irseudocirrhosis 
of the liver,” suggested by Pick. 

Without detailing the opinions of other writers, it suffices to state 
that the opinions of Mott and Weinberg are scarcely worthy of serious 
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consideration. In addition to the opinion of Eisentuenger, which is 
not supported h)’- the report of any illustrative cases, there remain three 
opinions held by as many different groups of writers : the first, repre- 
sented by Pick, Bozzolo, Nachod, Galvagni, Cabot, and others, attributes 
the ascites to changes in the liver the result of long-standing congestion ; 
the second, represented by Weiss, Heidemann, Schupfer, Werbatus, 
and others, attributes the ascites primaril}'’ to the chronic peritonitis ; 
and the third, represented by Harris, Osier, Patella, Siegert, and 
others, attributes the ascites to the combined action of both of these 
factors. 

In view of these differences of opinion,- it may not be unprofitable, 
from a study of the cases reported in the literature, to ascertain the 
more likely cause of the predominating ascites, and in general the 
nature of the disease in question. From the subjoined table I have 
omitted all cases in which the ascites was merely a part of generalized 
dropsy and effusions into the several serous cavities of the body ; cases, 
of which Wagner’s and Turk’s serve as examples, in which the 
lesions were a. disseminated tuberculosis of the organs, as well as of 
the serous membranes ; and, for instance, a second case reported by 
Diemer, in which obliterative pericarditis and atrophic cirrhosis of the 
liver occurred, but in which there was no note of ascites. I have been 
obliged reluctantly to omit also a number of cases reported by Italians 
— Galvagni, Bozzolo, Patella, and Caporali. Their reports were 
unavailable in the original, and the abstracts at my disposal were 
not sufficiently complete to enable me to incorporate them in the 
table. 
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Of the 39 cases in the table, 21 occurred in males, and 18 in females. 
The ages of the patients were as follows : 3 were under ten years of 
age ; 13 were between eleven and twenty years ; 3 were between 
twenty-one and thirty years ; 5 were between thirty-one and forty 
years ; 11 were between forty-one and fifty years ; and 4 were between 
fifty-one and fifty-four years. This summary well illustrates a fact 
commented upon by a number of writers, namely, the prevalence of the 
disease among young subjects. Presumabl}’’, it indicates also that should 
the patient survive the twentieth year he or she is likely to live until 
the fourth decade of life. In 3 of the cases the duration of the disease 
was not ascertainable. In 26 cases the duration was two years or 
more ; in 19 cases it was four years or more ; in 1 case it was ten years ; 
in 1 case it was fifteen years ; and in 1 case it was sixteen years. In 1 
case (Henoch’s) the duration is put questionably at fourteen days. 
The striking clinical feature of all of the cases was the constant and 
predominating ascites, an ascites that necessitated many tappings and 
continuously recurred — whence the diagnosis in many cases of cirrhosis 
of the liver, in other cases of peritoneal tuberculosis. In most of the 
casts oedema of the legs was absent until shortly before death. In a 
few cases oedema was slight throughout the course of the disease, and 
in several of these it increased moderately or considerably shorti)'’ 
before death. In other cases it was present early in the course of the 
disease, but it soon disappeared, although the ascites persisted, and it 
did not recur until shortly before death ; or it reappeared and disap- 
peared irregularly throughout the course of the disease. 

With regard to the anatomical lesions— in one case (Schmaltz and 
Weber’s) the pericardium was obliterated by recent adhesions. In the 
remaining 38 cases the pericardium was thickened and obliterated by 
chronic adhesions — in almost all of the cases entirely obliterated, in 
one or two cases only partly obliterated. In 10 of the cases there 
was, in addition, more or less extensive calcification of the pericardium 
— the case herewith reported being the most marked example of this 
condition that I have encountered. 

There is no statement with regard to the condition of the right pleura 
in 3 cases. In 1 case the right pleura contained recent serofibrinous 
exudate, in 6 cases it contained fluid, in 12 cases there were more or 
less extensive chronic adhesions, and in the remaining 17 cases the 
pleura was entirely obliterated and generally thickened. There is no 
statement with regard to the condition of the left pleura in 5 cases. 
In 3 cases the left pleura was normal, in 2 cases it contained recent 
serofibrinous exudate, in 4 cases it contained fluid, in 10 cases there 
were more or less extensive chronic adhesions, and in the remaining 15 
cases the pleura was entirely obliterated and generally thickened. In 
most of the cases in which there were chronic adhesions fluid also was 
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present, and in niost of tlie cases in whicli there were thickening and 
obliteration of the pleura and pericardial sacs there were also external 
adhesions binding the pericardium to the chest wall and external sur- 
face of the pleura and the adjacent tissues of the mediastinum. The 
summary well illustrates the moi'e marked involvement of the right 
pleura as contrasted with the left pleura — a subject that has been much 
commented upon recently. There is no statement with regard to the 
condition of the general peritoneum in 8 cases. In 1 case there was 
recent hemorrhagic peritonitis, in 1 case recent miliary tuberculosis, 
and in 1 case inflammatory lymph, and in the remaining 28 cases there 
were more or less extensive chronic adhesions. 

There is no statement with regard to the condition of the liver in 1 
case. In 28 cases chronic perihepatitis was noted, and in 31 cases there 
was either chronic perihepatitis or chronic peritonitis or both. The 
liver itself was reported to be nutmeg in appearance in 14 cases, cir- 
rhotic in 8 cases, large and firm in 5 cases, normal aside from compres- 
sion in 4 cases, nutmeg and cirrhotic in 4 cases, and in 3 cases there 
appeared to be only extension of connective tissue from the thickened 
capsule into the substance of the organ. Perisplenitis was noted in 23 
cases. There was no statement with regard to the. condition of the 
spleen itself in 12 cases. In 23 cases it was congested, in 1 case it was 
small and hard, and in 3 cases it was normal. 

From this tabulation and summary two facts stand out prominently : 
1. That although all the cases presented ascites as the striking clinical 
feature and revealed obliterative pericarditis at the necropsy, yet that 
organ that we might jjresume to be most at fault — the liver — presented a 
variety of lesions in the different cases ; and 2, that in all the cases more 
than one serous membrane, in some of the cases all the serous mem- 
branes were diseased. The feature possessed by the cases in common, 
therefore, is nddespread disease of the serous membranes, and the most 
common lesion is chronic hyperplastic serositis. 

In some cases there is a clear history of the repeated occuiTence of 
inflammation of one or more serous membranes ; in other cases the 
disease was latent and entirely unsuspected during life. In some cases 
the history points definitelj’- to a certain serous membrane as the point 
of departure of the disease, to the membrane whence the inflammatory 
process spread to the other membranes. In this connection, however, 
we should bear in mind that the serous membrane disease that attracted 
attention in some of these cases began acutely, and that such disease of 
a serous membrane may just as well be the consequence as the cause of 
a latent inflammation of some other serous membrane. Thus it is that 
in some of the case.s with multiple involvement of the sei’ous membranes, 
different writers interpret the necropsy findings differently. Some 
attribute the symptom complex to a primary pericarditis with consecu- 
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tive pleuritis and peritonitis ; otliers hold the op^^osite view, and look 
upon the peritonitis as the primary event, and attribute the pleuritis 
and pericarditis to extension of the inflammation through the diaphragm 
from a perihepatitis ; others hold that the perihepatitis is the primary 
disease and that from this by continuity and contiguity of structure the 
peritonitis and the pericarditis arise ; and, finally, still others hold that 
all of the serous membranes become infected with the same noxious 
agent at the same time. 

From this point of view Picchini distinguishes four groups of cases 
of multiple serositis or polyserositis : 1. Cases in which by means of 

careful inquiry the point of origin of the disease, that is, the serous 
membrane first affected, as well as the order of the involvement of the 
other serous membranes, may be determined. 2. Cases in which on 
inquiry the point of origin of the disease may be determined, but in 
which the first examination of the patient reveals that several serous 
membranes are already affected, although they manifest no clinical 
symptoms. 3. Cases in which the histoiy reveals that from the begin- 
ning several serous membranes have been affected. 4. Cases in 
which from the history it cannot be determined whether the disease 
began with inflammation of one or more serous membranes. Of the 50 
cases observed by Picchini, 37 belonged to the first group ; 11 to the 
second ; 1 to the third, and 1 to the fourth group. Of 110 collected by 
Picchini (60 observed by himself and 60 collected from the literature) 
the peritoneum was involved in all, although this was recognized cliu- 
icall}’^ in onl}’- 13 of the cases. This peritonitis was not only the most 
frequent, but also the most important lesion ; it dominated the situation. 
Pleuritis was present in 109 cases, in 73 of which it was bilateral. The 
pericardium was least frequently involved — only in 9 of 50 cases. This 
fact is deemed evidence of great resistance on the part of the peri- 
cardium. 

De Renzi states that in multiple serositis the peritoneum is usually 
involved first ; then the right pleura, and then the pericardium. If, 
however, the right pleura should be involved first, the disease then 
extends to the peritoneum, thence to the left pleura and the pericar- 
dium. In some cases, however, this mode of progression of the disease 
is not preserved, as sometimes a pericarditis that usually is not to be 
diagnosticated develops first. De Renzi states further that the disease 
is characterized by the fact that it remains localized to the serous 
membranes ; that it does not implicate the intra-abdominal and intra- 
thoracic organs ; that it pursues a remarkably slow and insidious 
course ; that it gives rise to the exudation of large quantities of sero- 
fibrinous fluid ; and that the fluid portion of the exudate tends to 
become absorbed, in consequence of which fibrous adhesions with com- 
plete obliteration of the serous cavities result. 
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Presuming, then, that the inflammation may begin in any serous mem- 
brane, it is evident that the clinical manifestations may vaiy, depend- 
ing upon the serous membrane first affected. This is commented upon 
by a number of writers, and it is discussed at length by Siegert, who 
points out that although the chronic periheiiatitis and the resultant 
ascites dominate the clinical picture, the clinical picture nevertheless 
assumes quite different aspects depending upon whether the disease 
begins in one or more serous membranes. Thus, if the liver capsule is 
first affected ascites occurs as an inflammatory exudate. If after the 
lapse of some time the perihepatitis leads to compression of the liver 
and the portal radicles, another factor contributing to congestion and 
ascites is added. Thus it is that ascites is the prominent symptom in 
those cases of multiple serositis in which the disease begins in the peri- 
toneum. Later in the course of the disease the marked increase in the 
intra-abdominal pressure occasioned b)' the large amount of the ascites, 
as well as the spread of the inflammatory process to the pleura and 
the pericardium, may lead to congestion in the area of collection of 
the inferior vena cava, so that to the ascites oedema of the legs is 
added. 

That multiple serositis may begin in one or the other pleura must 
be conceded, and that such is really the case is rendered likely by the 
history of early and apparently primary pleuritis in several of the cases 
tabulated. Especial interest, however, attaches to primary involve- 
ment of the pericardium. In the reports of some of the cases tabulated 
there appears a note that acute pericarditis occurred some years prior 
to the development of the symptoms that interest us at present, and in 
other of the cases the nature and the extent of pericardial lesions wai'- 
rant the assumption that these were the primary lesions — for instance, 
the cases reported by Feierabend, Vierordt, Weinberg, Mott, Eiedel (?), 
Rumpf, Pick, Osier, Heidemaun, Siegert, Nachod, Ewart, and my own 
case. When the pericardium is primarily affected certain features in 
the clinical course of the disease may occur that possess especial interest 
and diagnostic importance. Whereas in those cases in which the peri- 
tonitis or perihepatitis is the primary event, ascites occurs early and is 
succeeded by oedema onl}^ late in the course of the disease, in the cases 
beginning with pericarditis oedema of the legs may occur early — the 
consequence of early and transitory insufficiency of the myocardium. 
In cases in which this occurs the oedema usually soon disappears and 
is succeeded bj’^ ascites, which assumes and maintains the ascendency — 
for instance, cases reported by Vierordt, Broadbent, Rumpf, Osier, 
Dickinson, Schupfer, Siegert, Nachod, and Dieraer. However, as 
pointed out by Siegert, the absence of oedema of the legs in the presence 
of ascites early in the course of the disease is no evidence of primary 
implication of the peritoneum rather than of the pericardium, since 
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it is -well known that chronic obliterative pericarditis frequently runs a 
course entirely devoid of symptoms. 

The cause of this obliterative pericarditis, as well as the cause of the 
multiple serositis in general, has occasioned considerable discussion. 
Certain of the infective diseases, such as typhoid fever, pertussis, 
malaria, syphilis, and rheumatism, are given as etiological factors in 
a number of the cases tabulated. In a number of the cases the lesions 
are of extremely obscure or unknown etiology, whereas, in other cases 
the provoking agent was certainly the tubercle bacillus. The fact that 
possesses considerable interest in this connection ii that during recent 
years medical writers have become more and n.ore inclined to look 
upon many cases of chronic obliterative pericarditis (as well as disease 
of other serous membranes) as tuberculous in nature, f id this even in the 
absence of clear evidence of tuberculosis. This has oeen insisted upon 
for a number of years by the German and the Italian writers, and it 
is emphasized by Riesman and by Wells in their recent communications. 
According to a number of writers the disease is always tuberculous in 
nature ; other writers, however, are disposed to admit the occasional 
operation of other etiological factors, inasmuch as it has not been pos- 
sible to demonstrate the tuberculous nature of all cases by either macro- 
scopic, microscopic, or bacteriologic examinations. The important 
fact to bear in mind is that many cases apparently non-tuberculous are 
in reality due to the tubercle bacillus, and that in some cases charac- 
teristic tuberculous lesions may be detected by microscopic examina- 
tion of the tissues, and that the tubercle bacillus may be recovered 
from some of the lesions by appropriate bacteriologic and inoculation 
procedures. Presumably, also, the patient would react to tuberculin 
injections. On the other hand, that a number of cases are not tuber- 
culous must be conceded. In my own case careful microscopic exam- 
ination of the tissues failed to disclose any tuberculous lesions. I would 
suggest that in my own ease, as well as in other cases, antecedent rheu- 
matism possesses considerable etiological importance. In some cases 
chronic nephritis may be the etiological factor ; whereas in other cases the 
disease seems to develop from cholelithiasis with cholecystitis and peri- 
cholecystitis (localized peritonitis). 

An important and interesting fact especially insisted upon by the 
Italian writers is that not every case of general tuberculosis that 
implicates the serous membranes and gives rise to chronic fibrous lesions 
belongs to the group of cases under discussion. Picchini states that 
the cases under discussion differ from the ordinary cases of serous 
membrane tuberculosis in that in their etiology heredity appears to 
play no rOle ; that the disease does not appear to affect especially 
persons of phthisical or tuberculous habitus ; that the inflammations of 
the serous membranes set in insidiously, much less acutely than do the 
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ordinary cases of tuberculous inflammation ; that they may remain 
latent for a long time ; and that the lesions remain localized to the 
serous investment of the organs and are unassociated with tuberculous 
lesions of the lungs, as is so common in the ordinary cases. A study of 
the cases reported in the literature bears out the reasonableness of tliis 
view. 

A marked susceptibility of the serous membranes and a certain 
immunity of the organs to the cause of the disease — presumably the 
tubercle bacillus in many of the cases — appear to be striking features 
of the cases. Nevertheless, there seem to be border-line cases and cases 
representing vai-ying degrees of infection with the tubercle bacillus : 
1. Cases in which the lesions are confined strictly to the serous mem- 
branes. 2. Cases in which the lesions involve, especially the serous 
membranes, but in which one or several tuberculous foci may be found 
in the body — for instance, the cases reported by Weinberg, Harris, 
Broadbent, Pick, and Nachod. 3. Cases in which the serous membrane 
disease represents but a part of a general tuberculous infection (not 
considered in this communication). That this is probably true is 
borne out by the fact that in one or two of the cases the fatal termina- 
tion was brought about by an acute disseminated miliary tuberculosis. 
Cantu accounts for the peculiarities of the disease as contrasted with 
the ordinary cases of tuberculosis of the serous membranes by assuming 
that it is due to a special form of the tubercle bacillus. On account of 
the length and arrangement of the tubercle bacilli in the newly formed 
connective tissue in his case, he assumed that the bacillus operative 
was allied to that form peculiar to birds. 

Some discussion has been occasioned by certain writers — Pick, 
Schupfer, Werbatus, Heidemann, and others — including the group of 
cases under consideration, the cases of “ zuckergussleber,” reported by 
Curschmann, Rumpf, and Hiibler. Reference to the table will show 
that the cases of Curschmann and of Rumpf are in reality cases of 
multiple serositis, that in them the lesions of the serous membranes 
were widespread. In Hubler’s case, as well as in a number of cases 
reported by Hale White, the lesions were confined to the peritoneum. 
Inasmuch, however, as the lesions in these cases are similar to the more 
widespread lesions in the other cases, it is warrantable to group all of 
them in the same category as cases of more or less extensive serositis. 
The cases differ among themselves in the extent and intensitj' of the 
serous membrane involvement, but in all the cases the lesions are alike. 
We have to explain, however, the greater intensity of the lesions about 
the liver in the cases in which the peritoneum is the only serous mem- 
brane involved, as well as in other cases in which the pleurae and the 
pericardium also are involved. 

The intensity of the lesions about the liver finds its explanation in 
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certain facts known re^jarding tlie anatomy, physiology, and pathology 
of the peritoneum and its circnlaUon. The fads that interest us at 
present have been worked out hy a numhor of investigators, and they 
have been confirmed and summarized by Clark about as follows : 
Fluids and solids may pass through the endothelial layer of the j)eri- 
toneum, the fluids in many places, the solid jnirticlcs only through the 
central tendon in the diaphragm, ^rinute particles are carried in an 
incredibly short time from the peritoneal cavity tlirough the diaphragm 
into the mediastinal lymph vessels and glands, and thence into the blood 
cirenlation, by which they are. dUtrihuted to the abdominal organs, to 
appear in the collecting lymph glands (\S these organs. The leucocytes 
are largely the hearei's of foreign bodies from the peritoneal cavity 
through the diaphragm into the mediastinal lymph ve,=sc]s and thence 
into the blood circulation. There is normally a force in the peritoneal 
cavity which carries the fluids and foreign particles toward the dia- 
phragm, regardless of the posture of the patient, though gravity can 
greatly favor or retard the current. It is jminted out also by Clark 
that under normal circumstances the peritoneum can di.sj)ose of pyogenic 
organisms in varying number, dej»onding upon the virulence of the 
organism, without i>rodncing peritonitis, and that the pathways whereby 
these arc eliminated arc as just mentioned, that is, toward the central 
tendon of the diaphragm and thence to the mediastinal lymph glands. 

Now, what I believe is that what is true as regards experimental 
work and acute infcction.s is true also as regards chronic infections ; 
that is, the attempt on the part of the peritoneum to remove certain 
noxious agents — for instance, the tubercle bacillus, the infective agent 
of rheumatism and other disease.'^, probably certain toxic substance.': — 
may result in partial or complete succc.=s. In the latter instance the 
peritoneum may be comidctcly rid of the infective agent, which, being 
carried to the mediastinal lymph vc-'scls and lymph glands may infect 
the pericardium or the pleura, giving rise to a ])rimary pleuritis or peri- 
carditis. Subsequently the peritoneum may become infected. In other 
cases the attempt on the part of the peritoneum to remove the infective 
agent being only ])artially snccc.=.sful, the region about the liver and the 
under surface of the diaphragm succumbs, and a primary perihepatitis 
occurs. Subsequently the infective agent may travel through the 
diaphragm and infect the pericardium, or the jdeura, or both. In 
these cases, on account of the peculiar lymphatic supply of the surface • 
of the liver and the under surface of the diaphragm, the infective 
agent being as it were concentrated to the region about the liver, espe- 
cially to the neighborhood of the suspensory ligament toward which 
many of the lymphatics converge, gives rise to the excessive and often 
hyperplastic lesions sometimes observed. The peculiarities of course 
and of distribution of the lymphatics of this region are also accountable 
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for the much greater involvement of the upper surface of the liver (as 
contrasted with the lower surface) that is present in most of the cases. 
In this class of cases the primary infection of the peritoneum may be 
hematogenic in origin ; or it may be of more local source, such as the 
intestinal tract or the urinary organs ; or, in the case of women, it may 
result from some genital infection, as appears to have been the fact in 
Caporali’s case. In a number of cases, on the other hand, a primar}" 
pericarditis occurs independently of peritoneal infection. Many of 
these cases are tuberculous in nature — the result generallj' of extension 
of disease from tuberculous mediastinal or peribronchial lymph glands, 
a subject recently discussed at' length by Riesman. Following such 
initial infection of the pericardium the other serous membranes maj’- 
become implicated in the diseased process. Thus either an ascending or 
a descending infection of the several serous membranes may occur; and 
there is no reason for not believing that in some cases all the serous mem- 
branes may become infected at the same time b}' the same infective agent. 

The condition of the liver in these cases now demands consideration. 
In assigning to the liver a role in the production of the ascites we have 
to bear in mind that in 31 of the cases tabulated chronic peritonitis or 
chronic perihepatitis or both were present. (There is no note with 
regard to the condition of the liver in 1 case.) Thus in 31 of the cases 
the ascites may be accounted for without reference to the condition 
of the liver substance. In the 7 cases in which there is no note of 
perihepatitis or peritonitis the liver is described as nutmeg or cirrhotic, 
or both. In the case of cindiosis (Feierabend) the ascites may he 
attributed to the cirrhosis, which may have been an independent affec- 
tion or the consequence of the long-standing congestion. With regard 
to the remaining 6 cases — 1 of Mott’s showed recent inflammatory lymph 
in the peritoneum, Broadbent’s showed recent miliary tuberculosis, 
whereas the reports of the other 4 cases (Mott, Cantu, Pick, and Cabot) 
contain no statement whatever with regard to the condition of the peri- 
toneum. 

In the absence of statements to the contrary, assuming that the 
peritoneum was normal in these cases, the cases in which one has to 
invoke the activity of the liver alone to explain the occurrence of the 
ascites are still verj"^ few. In the majority of cases the ascites is satis- 
factorily explained by the perihepatitis and the peritonitis, and this fact 
has to be borne in mind by those that would assign predominance to 
the liver in the causation of the ascites. 

Again, the condition of the liver in the majority of these cases is 
scarcely that which we usually associate with the production of ascites. 
In the cases in which the liver was normal aside from comjjression, as 
well as in the cases in which there appeared to be only extension of 
couuective tissue from the thickened capsule into the substance of the 
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organ, predominance in the production of the ascites cannot be ascribed 
to the liver. Even with regard to the cases in which, in addition to the 
perihepatitis, cirrhosis of the liver was present, we have to bear in mind 
that the ascites, in most of the cases, was present at a time when, clin- 
ically the liver was normal in size or enlarged and presumably not 
cirrhotic. With regard to the cases in which the liver was large and 
firm or nutmeg in appearance we have to bear in mind that most of 
the livers that were subjected to careful microscopic study revealed, 
as a rule, only varying degrees of chronic congestion and its conse- 
quences, and that in many cases the entire absence of periportal con- 
nective tissue proliferation has been emphasized. In some of the other 
cases the connective tissue proliferation although present has been 
inconspicuous — certainl}’’ in most of the cases insufficient alone to 
account for the ascites, a subject discussed in detail by Eisenmenger. 
Contrary to the opinion held by Pick and others, therefore, I believe 
that in the majority of cases primary importance in the production of 
the ascites cannot be assigned to the liver. However, that the condi- 
tion of the liver may be a contributing factor in the causation of the 
ascites, and in the increase of an ascites produced by the serositis (peri- 
hepatitis or peritonitis), as for instance, in cases of associated cirrhosis, 
etc., must be conceded ; that in a few cases the ascites may be brought 
about in the manner maintained by Pick, that is, as a direct result of 
the congestion of the liver, may also be conceded. These, which are 
rare cases, m'iy be likened to the unusual cases of valvular disease of 
the heart in which disproportionate ascites occurs. Still, it is important 
to bear in mind that these two classes of cases differ in this respect — 
that an isolated ascites, such as was present for a long time in many of 
the cases herewith tabulated, rarely if ever occurs in valvular disease of 
the heart. In both disproportionate ascites is not uncommon ; in 
valvular disease of the heart, however, the disproportionate ascites is 
accompanied by more or less oedema of the extremities, as well as of the 
trunk — an association that is not uncommon in certain cases of oblit- 
erative pericarditis. Under such circumstances the differential diag- 
nosis between these two conditions is a matter of extreme difficulty, 
if not of impossibility — a subject recently discussed in detail by 
Tiirk. 

At present, however, I am concerned not so much with this class of 
cases as with that class in which for a long time isolated ascites is the 
striking clinical feature. I am inclined to concur with Rosenbach, who 
states that in these cases the ascites must be the result of the operation 
of special conditions which although associated with the heart (or peri- 
cardial) disease are not the direct result of diminution of the power of 
the heart and of consequent congestion. While it is probable that all 
the cases that present the complex of obliterative pericarditis and 
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ascites may not be of the same nature, I should like to emphasize the 
importance of the perihepatitis and the peritonitis in the causation of 
the ascites. 

In this connection I cannot forbear to refer to some extremely inter- 
esting observations made some years ago by Hale "White. This writer, 
basing his remarks upon 34 cases of cirrhosis of the liver, stated that 
he was not able to find the report of a single case of uncomplicated 
cirrhosis of the liver in which the patient long survived paracentesis of 
the abdomen, that not one patient lived long enough for paracentesis 
to become necessary a second time, and that many patients died before 
it became necessary at all. Referring then to a group of 10 cases that 
had been regarded as cases of cirrhosis of the liver but in which para- 
centesis had been performed more than once, he concluded : That the 
supervention of ascites in uncomplicated cirrhosis of the liver means 
that the end is near ; that if a patient with ascites and cirrhosis of the 
liver lives long enough to require a second paracentesis, it is in the 
highest degree probable that either the diagnosis is incorrect or that 
some cause other than cirrhosis exists to explain the ascites ; and that 
such cases nearly always turn out to be examples of chronic peritonitis, 
with perihepatitis, which is not a special disease but merely a part of 
chronic peritonitis. I cite these obsei’vations merely to emphasize the 
relative unimportance of the liver in the causation of an ascites that 
persists as long as, and necessitates as many tappings as, does the ascites 
in the cases at present under discussion. That recurring ascites occurs 
in the absence of congestive alterations in the liver is well illustrated 
also by the case reported bj’- Hiiblei’. In this case, as well as in a 
number of cases reported by Hale White and others, the serous mem- 
brane disease was confined to the peritoneum. Clinically these cases 
were the counterpart of many of the cases herewith tabulated, but at 
the necrops}"^ the pleurre and the pericardium were found intact. There 
was absence of congestive alterations in the liver, absence of connective 
tissue hyperplasia in the liver, but there were marked hyperplastic 
jierihepatitis (zuckergussleber) and recurring ascites. 

To RECAPiTULATK : In a certain proportion of cases of chronic oblit- 
erative pericarditis ascites is the striking clinical symptom, and leads 
usually to the diagnosis of cirrhosis of the liver — whence the somewhat 
unhappy designation “ pericarditic pseudocin-hosis of the liver,” sug- 
gested by Pick, is not altogether inappropriate. Anatomically the dis- 
inguishiug feature of these cases is a chronic fibrous (usually lyper- 
plastic) inflammation of the several serous membranes of the body — a 
multiple serositis. In some cases the inflammation may remain localized 
to one or two serous membranes, but there exists a marked tendency 
for all the serous membranes to become involved. The several serous 
membranes may become involved equally or unequally ; usually the 



kelly: multiple sebositis. 


143 


lesions are most marked in tke pericardium and on kotli sides of the 
diaphragm. In some cases extensive calcification of the pericardium 
occurs— the case herewith reported being the most marked example of 
this condition that I have ever encountered. In cases in which there 
is but partial obliteration of the pleural or the pericardial sacs there is 
usually also some fluid present. In many cases, however, not only is the 
pericardium thickened and obliterated, but it has also formed adhesions 
with the chest wall and the structures of the mediastinum, one or both 
pleurm are thickened and obliterated, and the peritoneum is more or 
less thickened and adherent and contains a large quantity of fluid. In 
many cases the liver is adherent not only to the under surface of the 
diaphragm, but also to the stomach, the colon, the omentum, the 
anterior abdominal wall, etc. The lesions involve also the spleen, 
especially in those cases in which there are extensive adhesions in the 
left pleura, A distinguishing feature of the lesions is the development 
of thick fibrous, almost cartilaginous masses of connective tissue, that 
encase, compress, and often distort the organs, and give rise to an 
appearance suggesting confectioners’ icing — whence the designation 
“ iced liver ” (zuckergussleber). In many cases of primary pericarditis 
the liver is enlarged, smooth, and has sharp edges ; later with the 
development of the perihepatitis, the liver lessens in size, its surface 
becomes somewhat irregular, its edges rounded, and sometimes the 
entire organ becomes much distorted ; still later or in some cases earlier 
the appearances characterized as nutmeg, with or without atrophic 
alterations, may supervene. Although some slight connective tissue 
proliferation and some extension of newly formed connective tissue from 
the thickened capsule sometimes occur, the common absence of marked 
connective tissue proliferation in the liver is noteworthy. In some 
cases the lesions of cirrhosis are encountered. 

As already stated, the striking clinical feature of the disease is ascites, 
which is present whether the pericardial and pleural changes are absent, 
whether they are slight, or whether they are marked. However, the 
interpretation of the phenomena of the disease is much facilitated by 
recognizing that taken as a whole— from the beginning to the end — the 
symptom complex is made up of symptoms due to the serositis and of 
symptoms due to the disturbances or failure of the circulation induced 
by the pericardial part of the serositis. As a matter of fact, aside from 
the ascites, which occurs early, and may be the only symptom for many 
years, the symptoms are due almost entirely, if not entirely, to failing 
cardiac compensation. Expressing my own opinion, I should say that 
there can be little doubt that presenting the complex of obliterative 
pericarditis and ascites, there are grouped a number of cases that differ 
more or less in nature the one from the other. However, I believe that 
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in the majority of cases the ascites is due primarily to the peritonitis 
and the perihepatitis ; that in consequence of the inflammation, the 
peritoneum becomes a locus minoris resistentise ; that in consequence of. 
the chronic pericarditis — in reality the pancarditis — the functional 
activity of the myocardium is interfered with ; that in consequence of 
the lessening of the functional activity of the myocardium the circula- 
tion of the blood is more or less impeded — in some cases insensibly 
impeded ; that the region that first manifests the sensible evidences of 
impeded circulation is the locus minoris resistentise — the i^eritoneum ; 
that the relief afforded the general venous circulation by the accumula- 
tion of the ascites, probably indirectly, prevents to some extent the 
occurrence of oedema of the extremities ; that the connective tissue 
hyperplasia of the liver in some of the cases is due to the same causes 
that induce the serous membrane inflammation — the irritant being car- 
ried by the lymphatics into the liver substance from the diseased cap- 
sule ; and that in different cases the ascites is increased by the contraction 
of the newly formed connective tissue of the capsule, by the concomi- 
tant peritonitis in the transverse fissure of the liver should it compress 
the vessels (which occurs rarely if at all), by the marked congestion and 
its consequences, by concurrent cirrhosis (which is unusual), and by the 
general failure of the circulation toward the close of life. 

Thus, although the disease is characterized by slow, insidious, and 
intermittent course, the perihepatitis and the peritonitis dominate the 
clinical picture of the well-developed disease. Aside from this, that is, 
aside from the ascites, the clinical picture varies, depending upon the 
point of origin of the disease. In some cases the disease is ushered in 
with acute pericarditis, pleuritis (which may necessitate repeated tap- 
pings), or periliepatitis (circumscribed peritonitis), which subsides and 
leaves the patient apparently well for a number of years. Usually, 
however, the lesions of the pericardium and of the pleurre are latent, 
and the first sensible evidence of the disease is ascites. In some cases 
of primary pericarditis slight and transient redema of the legs may be 
present clearly, but this is not observed in many cases, inasmuch as the 
pericarditis is usually latent. When oedema does occur early it usually 
soon subsides and does not recur until the ascites has been present for a 
long time or until shortly before death. Except shortly before death 
it is inconspicuous when contrasted with the excessive ascites. (Eefer- 
ence is not made in this communication to that class of cases in which 
general failure of the circulation occurs early and in which oedema 
and ascites develop pari passu.) Associated with eaidy oedema, slight 
swelling of the spleen and disturbances of the gastro-intestinal tract 
may develop, but these usually subside with the ascites, and the disease, 
as a rule, is characterized by the entire absence of such symptoms until 
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shortly before death. The ascites is characterized by the fact that it is 
excessive, that it necessitates repeated tappings, that it recurs rapidly 
after tapping, and that it may remain stationary (not necessitating 
tapping) for many years. 

In a few cases lesions of the peritoneum appear to be entirely absent, 
whereas, in other cases they are so slight as to appear inadequate to 
cause the ascites. These cases may be likened to the similar cases of 
valvular disease of the heart in which disproportionate ascites is the 
striking clinical feature. In these cases the ascites is doubtless due 
directly to the congestion of the liver and its consequences, as main- 
tained by Pick. In some cases- both factors — the congestion of the 
liver and the peritonitis — are operative ; in some cases rather the con- 
gestion of the liver, in other cases rather the peritonitis. In cases in 
which the congestion is the major factor we should expect more or less 
swelling of the spleen and disturbances of the gastro-intestinal tract ; in 
cases in which the serositis is the major factor, we should expect an 
absence of such symptoms. Some distinction — anatomically, at least 
— may be drawn between cases in which the lesions are confined to the 
peritoneum and cases in which the lesions are more wide-spread. The 
cases in which the pericardium is unaffected reveal no congestive 
alterations in the liver. Clinically, however, the two classes of cases 
are very much alike, and the “ zuckergussleber ” may occur in both. 

In the diagnosis of this multiple serositis or of chronic adhesive 
pericarditis with ascites, especial attention should be directed to the 
history of a previous attack of acute pericarditis, pleuritis, or perihepa- 
titis ; to the early occurrence and subsequent disappearance of the 
oedema of the legs; to the marked ascites, with little or no oedema of 
the legs ; to the enlarged liver early in the course of the disease (in some 
cases the liver appears not to have been enlarged), and to the small and 
distorteol, but otherwise smooth liver, in the later stages of the disease ; 
to the absence or veiy late occurrence of marked enlargement of the 
spleen ; to the tendency to the occurrence of repeated attacks of pain, 
tenderness, rigidity, and possibly palpable and audible frictions in the 
right hypochondriac region — attributable to attacks of perihepatitis ; 
to the rapid recurrence of the ascites after tapping, and to the physical 
signs of adherent pericardium — without which, it may be said, the dis- 
ease is incapable of diagnosis. In the diagnosis of adherent pericardium 
most help will be derived from ; a weak or absent apex-beat, especially 
in cases in which there is no increase in the area of cardiac dulness ; 
systolic retraction of a considerable area about the apex ; systolic 
retraction of the base of the left chest posteriorly ; arrest of the normal 
respiratory movements in the epigastric angle ; imperfect descent of 
the apex-beat during inspiration ; inadequate or entire absence of 
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shifting of the apex-beat, with change in the posture (lateral i^osture) 
of the patient ; absence of change in the limits of the cardiac duluess 
during the respiratory phases ; absence of increase of the cardiac dulness 
to the right, despite marked engorgement of the veins of the neck ; a 
diastolic shock or rebound of the heart ; evidences of dilatation or 
hypertrophy of the heart in the absence of valvular or other disease 
that might cause it ; absence of the characteristic changes in the heart 
in the presence of definite valvular disease — that is, absence of the 
usual hypertrophy of the right ventricle in mitral disease and of the 
left ventricle in aortic disease ; absence of pericardial effusion in the 
presence of pleural and peritoneal effusions ; paradoxic pulse — inspira- 
tory diminution in the force and volume of the pulse ; diastolic collapse 
and inspiratory swelling of the veins of the neck ; and, as suggested by 
Musser, the non-occurrence in young subjects with valvular disease and 
cardiac insufficiency of the characteristic improvement following the 
administration of digitalis. None of these is pathognomonic of adher- 
ent pericardinm ; all will not be present in eveiy case ; but in many 
cases a sufficient number may be present to warrant the diagnosis. 

Finally, this obliterative pericarditis with ascites may be distinguished 
from cirrhosis of the liver : by the aforementioned sjunj^toms and 
signs of adherent pericardium ; by the absence of the etiological factors 
of cirrhosis of the liver ; bj' the slow, insidious, protracted, and inter- 
mittent course of the disease ; by the long periods of standstill during 
which the ascites may remain stationarj’- and the patient in good con- 
dition ; by the entire absence or the transient presence of slight 
jaundice ; by the absence in most cases of portal congestion and 
gastro-intestinal disturbances — hemorrhage, diarrhoea, hemorrhoids, 
enlargement of the spleen, marked dilatation of the superficial veins of 
the abdominal wall, etc. ; in some cases, by the association of an 
enlarged, smooth, and firm liver, with marked ascites ; and by the fact 
that in many cases the patient survives a large number of tappings. 
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American Edition oe Eothnagel’s Encyclopedia of Practical 
Medicine. Typhoid Fever and Typhus Fever. By Dr. H. Cursch- 
MANN. Edited, with additions, by William Osler, M.D. Authorized 
translation from the German, under the editorial supervision of Alfred 
Stengel, M.D. Philadelphia and London : W. B. Saunders & Co., 1901. 

The appearance of the first volume of the authoiized American trans- 
lation of Nothnagel’s Encydopcedia of Practical Medicine should be hailed 
with sincere pleasure by the entire profession of this country. The 
work in the original has long been familiar as a standard authority to 
those who had access to large libraries, and to them has proved of ines- 
timable value. The publishers have undertaken an enterprise in which 
they should be supported by all those who are interested in the progress 
of scientific medicine in this country. 

The present volume has been edited with additions by Osier, and it is 
needless to say that under his supervision the work has assumed a value 
beyond even that of the original. 

The portion of the book devoted to the subject of typhoid fever is 
naturally much larger than that given to typhus fever, and most of 
the changes and additions made by the American editor have been to 
this part of the work. These changes, as stated in the preface, have 
consisted chiefly in the incorporation within the text of the important 
results of the investigations by Mallory and Thayer and other American 
workers. 

The consideration of typhoid fever is divided into etiology, path- 
ology, diagnosis, prophylaxis, and treatment. The section on Etiology 
begins with an admirable historical sketch which represents a type of 
the progress made in our study and knowledge of disease by modern 
methods ; it is followed by several sections dealing with our knowledge 
of the nature and properties of the typhoid bacillus, including the sub- 
ject of infection, and closing ivilh a most apt summary of the conclu- 
sions to be drawn from the most recent investigation. 

The pathology of the disease, its symptoms and complications, are 
dealt with at great length. The section on Diagnosis deals with the 
subject from the point of clinical investigation and from that of bacte- 
riological study. It begins with the statement that “ The ideal method 
of diagnosis of typhoid fever would be the demonstration, with readi- 
ness, rapidity, and certainty of its cause, the bacillus of Eberth during 
every period of the disease,” and this statement is undoubtedly true, but 
as we find emphasized further on, “ At present observation at the bed- 
side still retains the first place in diagno.sis.-” 

_ In the section on Prophylaxis we find the topic divided into a discus- 
sion of general measures, special individual measures, and preventive 
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inoculation. Of the latter, it is stated that so far experience is strongly 
in its favor, although it must stand the test of wider application. 

The section on Treatment is very complete. The serum treatment, it 
is shown, has not as yet proved of much efficacy, and the same may 
be said of the antiseptic method. The principal factors in the treat- 
ment are stated to be the appropriate care and regulation of the condi- 
tion of the patient, especially in a dietetic direction, and in the treatment 
of important symptoms, complications, and accidents as they may arise. 

Of that portion of the book devoted to typhus fever, the same general 
statements may be made as regards the first division. The disease has 
been considered under the same headings and in the same lucid and 
complete manner that typhoid fever is written of. Typhus fever is so 
rarely seen by the practitioner that there must be a strong temptation 
to slur over some of the features of the disease in writing of it. No 
such lack of care is evident in the present description, and it has the 
advantage of being written by men who have seen and handled the dis- 
ease in question. 

Particular attention should be directed to the admirable manner in 
which the work of translating and re-writing has been performed. We 
have but rarely perused a medical work in which the language was 
more elegant, or which read with greater ease. We have only to add 
that should the rest of the volumes prove as excellent in every respect 
as the one under consideration,.the enterprise will be worthy of all pos- 
sible success. F. A. P. 


The Principles and Practice of Gynecology, for Students and 
Practitioners. By E. C. Dudley, A.M., M.D., Professor of Gyne- 
cology, Southwestern University Medical School; Gynecologist to St. 
Luke’s and Wesley Hospitals, Chicago, etc. Third edition, revised and 
enlarged, with 474 illustrations, of which 60 are in colors and 22 full-page 
phates in colors and monochrome. Pp. 761. Philadelphia and New York : 
Lea Brothers & Co., 1902. 

From the author’s statement in the preface, the reader will infer that, 
while the original plan of the book has been preserved, radical changes 
have been made in this edition, and much new matter has been added. 
One accordingly feels that it is incumbent upon the reviewer to bestow 
more careful attention upon it than is indicated by the usual perfunc- 
tory notice of the latest issue of a successful text-book. Having already 
presented an extended general review, we shall confine ourselves prin- 
cipally to the new features mentioned by the anthoi’. In the new 
paragraph on the anatomy of menstruation he accepts unhesitatingly 
Gebhard’s view that there is no shedding of surface epithelium during 
the process. Chapter XV,, on Endocervicitis, seems to have received 
more attention than its relatively slight importance merits. We have 
always thought that there was no advantage in treating it as a separate 
disease. Schroeder’s operation is so rarely performed at the present 
time, as compared with amputation of the cervix, that it might well 
have been omitted. The chapter on Clironic Endoraeti’ilis has been 
carefully worked ovei', especially the section on Curettage, in which there 
are several excellent new illustrations (Figs. 151 to 156, inclusive). 
We shall not renew our objection to the author’s infective theory, with 



DUDLEY: PKACTIOE OF GYNECOLOGY. 151 

which we are not entirely in accord. The present arrangement of the 
points in differential pathology and diagnosis (which, by the way, is 
borrowed from Thomas) is a decided improvement here and elsewhere 
throughout the book. We are a little disappointed to find that chronic 
metritis is still retained as a separat'e entit3% as it is an “end-process” 
rather than an inflammatory condition. The explanation that the term 
is “taken in its broader sense,” so as to include even perimetritis, will 
not render it less objectionable to some more critical readers. 

The author manfully champions the cause of cellulitis, and we admire 
his conservatism even when it leads him to introduce the time-worn 
parallelism betw^een cellulitis and peritonitis. We shall not enter into 
a fresh controversy with him regarding the pathology of pelvic inflam- 
mation, as his treatment is sound. Chapter XXIII., on the Surgical 
Treatment of Salpingitis, Ovaritis, and Pelvic Peritonitis, is fully abreast 
of the times, and shows the author at his best. 

The chapters on Pibromyoma and Cancer have been carefully revised 
and enriched with numerous plates of unusual artistic beauty and prac- 
tical value (especially VIII. to XIV., inclusive). The author’s method 
of securing the stumps after abdominal hysterectomy, with which we are 
already familiar, is carefully described and figured — possibly at too 
much length for a text-book. The same criticism might be applied to 
the technique of vaginal hysterectomy for cancer. Of the radical abdom- 
inal operation he thinks so poorly that he dismisses it with a few lines. 

Although it is stated that the chapter on the Pathology of Ovarian 
Tumors has been rewritten, we still feel that it has not received the 
attention which its importance warrants. This criticism does not apply, 
however, to the succeeding chapters on Symptomatology and Differen- 
tial Diagnosis, and on Ovariotomy. In the latter chapter (XXXIV.) 
the reader’s attention w'ill be at once arrested by the admirable plates 
(XVII.-XIX.), which are literally in a class by themselves. Tubal 
pregnancy has been definitely adopted by modern writers as a gynecic 
rather than an obstetric condition — a surgical fact and not a patho- 
logic curiosity. The author treats it thus, and in the most approved 
way. 

It is unnecessary to repeat our former praise of the chapters on Plastic 
Surgery. Here, in his descriptions, as in his own work, the author is 
facile princeps. We honor him none the less that among all the changes 
and innovations of the age he is faithful to his purpose not “ to remove 
the ancient landmarks which the fathers have set up.” Doubtless the 
typical Emmet operation for lacerated cervix will be generally replaced 
by amputation when any operation seems to be indicated, but it will be 
long before American gynecologists, of this generation at least, will hold 
in light esteem the work of that great teacher. Lack of space prevents 
our noting the changes and additions under the head of Uterine Dis- 
placements. We can only say that they seem to render still more 
readable and instructive these excellent chapters. 

After all, Dudley’s Gynecology needs no fresh encomiums. The best 
proof of the inherent value of a medical work is afforded by its instant 
and wide popularity and by the appearance in rapid succession of new 
editions. Many men would be content to rest on their laurels. Xot so 
our friend the author, who always seeks to give us his best. Surely his 
hope expressed in the dedication has been realized. He is indeed a 
“ worthy pupil ” of his beloved teacher. H. C. C. 
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Bericht ueber die von Komiteb eder Krebsfobschung am 15 
OkTOBER, 1900, ERHOBENE SAMELFORSCHDNG. 

Report on the Coli^ective Invesitgation Made by the Committee 
FOR THE Investigation of Cancer. Edited by the Directors, Pro- 
fessors VON Leyden, Kirchner, von Hansemann and Meyer, and 
Dr. WUTZDORFF. Supplement to the .K7?‘w/.«c/ies Jena: Gustav 

Fischer, 1902. 

The work before us is the first result of a formal attack upon the 
cancer problem by the medical profession and Government of Germany. 
Under the initiative of Professor von Leyden a committee was formed 
in 1900 to foster investigations, and a census of cases under observation 
on a given day was planned. This was materially furthered by the 
government, including the Imperial Health Bureau. Cards and direc- 
tions were sent to more than 25,000 physicians and institutions, and 
over 12,000 cards available for the census were returned. Although 
there were many faulty answers, it seems probable that most of the cases 
known to ph3'sicians were reported, so that the material studied forms 
an imposing mass. While the results to be expected from such an 
investigation are limited, the}' cannot but be of interest; and although 
the tabular form of the report, covering as it does a great array of 
material, does not lend itself to brief review, it is possible to give 
some conclusions. It should be said that the present collective investi- 
gation is only one of several projects of the committee. Various studies 
of special topics are now under way. Czerny and Mommsen, for ex- 
ample, are ascertaining the time which elapses after successful operations 
(on cancer of the breast) before recidive, a period which may have some 
relation to the latent stage of the primary attack. A number of lectures 
on certain aspects of cancer have been given in Berlin under the 
auspices of the committee, but the most promising outcome of its work 
is the foundation of two institutes for the investigation of cancer — one 
in Professor von Leyden’s clinic, the other in Professor Ehrlich’s Insti- 
tute for Experimental Therapy, in Frankfort. Among the points of 
interest brought out in the work under review are the following : 
Cancer generally occurs more frequently in cities than in the country, 
though there are local exceptions. It is more common in women in 
cities and in men in the country, also with local exceptions. There are 
many differences in the morbidity of adjacent places. So in Berlin the 
proportion is 319 per million ; in Charlottenburg, 275 ; in Rixdorf, 133 ; 
in Hamburg, 362 ; but in Altona, 235. Several industrial towns have 
very low proportion, as Bochum, with 46 per million. As regards the 
proportion of women and men, there are many factors, such as age, 
that have to be still further investigated. Considerable attention was 
paid to the existence of cancer foci, and some suggestive facts were 
elicited, but much remains to be discovered. The investigation shows, 
as has long been known, that cancer is rare in the first two decades of 
life. The increase begins earlier in women and the decline later. The 
period of greatest morbidity in women is seventy to eighty years in 
men, sixty to seventy years. The latter decade is the only one in which 
there are more men affected than women. These differences depend on 
the frequency of cancer in the female breasts and genital organs. Of 
1000 cancerous women between fifteen and thirty years of age, the 
organs mentioned are concerned in 644; between thirty and forty, 746 ; 
between seventy and eighty, 374. In men a similar preponderance is 
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seen on the part of the digestive tract. This part of the investigation 
contains many details as to the seat that can only be referred to here. 
A curious fact is that men in cities are more disposed to cancer of the 
digestive tract than those in the country. Other interesting facts in 
this connection are the frequency of cancer of the skin in country 
people and in washer-women, and cancer of the respiratory organs in 
metal workers. The question whether cancer is increasing is shown by 
the Prussian statistics to require an affirmative answer. The increase 
from year to year is so even that accident and error can be excluded. 
Dr. Wutzdorf has shown in one of the lectures alluded to (Deutschemed. 
Wochenschrift, No. 10, 1902) that the increase of cancer is out of pro- 
portion to the increase of population. The idea sometimes advanced 
that the increase can be explained by the greater average age now 
reached is not confirmed by figures. On the other hand, cancer shows 
a tendency to occur earlier than formerly, and is increasing more rap- 
idly in men than in women. The investigation does not tend to prove the 
idea of the inheritance of cancer in the old and still commonly used 
sense. Of the men patients, the mothers Avere affected in 4.3 per cent., 
the fathers in 4.7 per cent. Of the women, the parents were afiected 
in 7.2 and 3.1 per cent, respectively. As in the case of tuberculosis, 
there are many examples of a family tendency. Infection was believed 
to have occurred in 3.6 per cent, of all cases. Two hundred and 
eighty cases concern husband or wife, 20 the parents, and 135 other 
people; 5.2 per cent, besides those just mentioned lived with or near 
other cases of cancer. The report points out that this question is one 
to which practitioners should pay special attention. 

From the details given it may be seen that the report is in many 
respects a model. In mode of execution the work planned cannot 
be easily imitated in other countries. But the present report gives 
large series of figures in connection with many unsettled problems con- 
cerning cancer, and points out many lines of inA^estigation that can be 
taken up in various places. It will therefore be studied Avith gratitude 
by all Avho try to discover the nature of one of the most important dis- 
eases that “ still baffle the scientific and medical world.” The volume 
includes the report of the Netherlands Commission on Cancer, the 
results of which correspond closely Avith the larger ones obtained by the 
German committee. Three tinted maps show the geographic relations 
of cancer in general, and in men and Avomen separately. G. D. 


American Edition of Nothnagel’s Encyclopasdia. Diphtheria, 
Measles, Scarlet Fever, and German Measles. Diphtheria. By 
Wm. P. Northrup, M.D., of New York. Measles, Scarlet Fever, and 
German Measles. By Professor Dr. Th. von Jurgensen, Professor 
of Medicine in the University of Tubingen. Edited, Avith additions, by 
William P. Northrup, M.D., Professor of Pediatrics in the University 
and Bellevue Medical College, New York. Octavo, 672 pages, illustrated, 
including 24 full-page plates, 3 of them in colors. Philadelphia and 
London : W. B. Saunders & Co., 1902. 

A AVORK as Avell knoAvn as Nothnagel’s Enexjclopoedia needs no intro- 
duction to the medical profession. Its established reputation as a repos- 
itory of medical knowledge has long since made it an often consulted 



154 


REVIEWS. 


work on the shelf of the practitioner. The third volume of the Amer- 
ican edition has just appeared. 

The first article, on Diphtheria, written by Dr. William P. Northrop, 
is a masterly exposition of this disease under well classified headings. 
It is an exhaustive treatise on the subject brought up to date, containing 
many interesting statistics and numerous instructive charts. The article is 
concluded by a long and detailed account of the operation of intubation, 
beginning with an account of O’Dwyer’s earliest attempts at this pro- 
cedure, and gradually tracing the development of the intubation tube 
up to the most approved pattern as now made. The value of this sec- 
tion is much enhanced by a series of X-ray photographs showing the 
anatomical relations of the operation. 

The remaining articles in this volume by Professor von Jurgensen 
are preceded by an interesting discussion on the infectious exanthemata 
in general, which indorses von Kerchensteiner’s views regarding quar- 
antine, and propounds a doctrine widely at variance with the board-of- 
health rules as practised in this country. The admirable article on 
Measles contains a very thorough consideration of the pathology of this 
disease, much of its value being derived from a" careful study of the 
Danish records of the Faroe Islands epidemic. 

Quite up to the high standing of the preceding chapter is the treatise 
on Scarlatina, which gives special care to the study of its etiology and 
pathology, and shows a very just and unbiased weighing of the recorded 
literature on the subject. 

The treatment of Scarlet Fever as advocated will perhaps seem too 
radical to some practitioners; but we are rapidly passing beyond the 
belief that the sequential nephritis is due to “catching cold,” as for- 
merly taught, or that pneumonia in fever patients is produced by 
draughts or insufficient bedclothes. 

By way of criticism, we might object in some instances to the too 
liberal translation of some German idioms. But, as the work is not 
published as an exposition of English rhetoric, the fault is a minor one. 

The volume ends with a short consideration of Kubeola and the 
Fourth Disease. It contains throughout many charts, and has been 
rendered more valuable to the American reader through appropriate 
additions by the editor. G. W. N. 


Eeykolds AND Newell’s Practical Midwifery. A Manual of Obstet- 
rics for Students and Physicians. By Edward Reynolds, M.D., Assist- 
ant in Obstetrics, etc., and Franklin S. Newell, M.D., Assistant in 
Obstetrics and Gynecology in Harvard University Medical School, Boston. 
In one octavo volume of 531 pages, with 253 engravings and 3 full-page 
colored plates. Philadelphia and New York : Lea Brothers & Co., 1902. 

In their preface the authors assert that any medical book of the 
present day must needs show reason for its existence. With this view 
■we are in hearty accord, and it gives us great pleasure to be able to say 
that the present volume meets the requirements of its authors. Natur- 
ally, there is nothing new and startling, since in obstetrics, as well as in 
gyuecolog)’-, we have reached, as it were, level ground, where — as even 
the medical societies show — w’e are all more or less in accord, and where 
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—for tlie present at least— the acrimonious discussions of a decade ago 
are impossible. 

But Avhat this book does is to present, in a very clear, practical man- 
ner the generally accepted teaching, as modified by the experience of. 
the authors. The work, indeed, bears the unmistakable hall-mark of 
the authors’ practical experience. It is not intended as an exhaustive 
reference-book, but as a practical treatise for the use of the busy man. 

There is much to praise and but little to censure. Of special value 
are the chapters on delayed labor and on high arrest of the posterior 
occiput. The section devoted to the consideration of pelvic deformities 
is also well written and full enough to answer its purpose. The major 
obstetric procedures receive requisite space, and, in a word, the whole 
book is well-balanced. 

To our mind the most important criticism is that the use of rubber 
gloves is not forcibly advised as a routine measure in delivery. It is 
certain that no man is justified in attending a woman in childbirth 
Avithout taking this precaution, if he be at all doubtful of his personal 
asepsis ; and Ave feel that it is equally certain that the ordinary obstet- 
rician — viz., the general practitioner — can never assume that he is sur- 
gically clean. 

The only other adverse criticism that Ave Avould make is that in the 
discussion of placenta prmvia more space should have been given to the 
question of diagnosis. W. K. N. 


A Text-book 'of Diseases op the Ear. For Students and Prac- 
titioners. By Professor Dr. Adam Politzer, of Vienna. Translated 
at the personal request of the author, and edited by Milton J. Ballin, 
Ph.B,, M.D., and Clarence L. Heller, M.D. Fourth edition, revised 
and enlarged. Philadelphia and New York : Lea Brothers & Co., 1903. 

The publication of a neAV English edition of this Avork Avhich stands 
in a class absolutely by itself as the tnost complete exposition of the 
science of otology by its foremost living exponent is a matter of great 
importance to all physicians especially interested in that subject in this 
country. It is given to but feAv books to attain the position of absolute 
authority Avhich is universally conceded to Professor Politzer’s Avork. 
FeAV men have done more than he to bring about the advances in otol- 
ogy Avhich have necessitated the issuance of a neAV edition of this 
standard volume. The present edition is larger than the last, and 
many things Avhich Avere under dispute at the time that edition Avas 
published are now relegated to the position Avhich they should occupy. 

A notable feature of the book, and one which is so often lacking from 
German text-books, is to be found in Avhat one may term its universal- 
ism. Not only is the AVork of German scientists and ph 3 'sicians consid- 
ered, but due credit is given, mirabile dictu, to the Avork of American 
otologists such as Knapp, Burnett, Randall, Roosa, and Blake. Most 
of the work has been entirely reAvritten, and all of it thoroughly revised 
and brought up to date. There are many minor changes in the arrange- 
ment, but all of them for the better. Thus the section on otosclerosis, 
Avhich has replaced that on chronic dry middle-ear catarrh, is entirely 
recast, and many important results of recent investigation given in an 
easily accessible form. 

VOL. 125, NO. 1.— J.A.NUAKV, 1903. 
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Professor Politzer is strong]}’- opposed to operative measures in the 
treatment of otosclerosis, and thinks we are just as powerless in this 
condition as we have ever been. The section which deals with operative 
procedui’es upon the mastoid process has been enlarged and rewritten, 
and as it stands now is the most authoritative and up-to-date descrip- 
tion of the various methods employed with which we have met. 

In no portion of the book do we see greater evidences of scientific 
advance in otology than in the section which deals with intracranial 
diseases of otitic origin. It is practically a new section, and it is of the 
greatest value. Another addition to the work is an appendix contain- 
ing the prescriptions most commonly used at Professor Politzer’s clinic. 
These prescriptions are, of course, of great value, but their usefulness 
would be greatly enhanced if they were not written in the metric sys- 
tem. The time has not yet come when the American practitioner can 
avail himself of this method. It is a pity that the English equivalents 
were not given in the prescriptions. 

The present edition of Politzer is indeed an old friend in a very new 
dress. The translation is entirely new, having been undertaken by two 
gentlemen who had been working as voluntary assistants with Professor 
Politzer for some years, and it is a vast improvement over that used in 
the previous editions. The typography and the illustrations in the 
present edition are also much more satisfactory than that of the last. 
We can only repeat that there is no work in any branch of medicine or 
surgery which occupies the unique position of Politzer’s Text-hooh of 
Diseases of the Ear. It is an absolute sine qva non for the practitioner 
who devotes special attention to otology or rhinology, and should be 
in the library of every physician as a book of reference upon these 
topics. F. R. P. 


The Physicjan’s Visiting List for 3903 (Lindsay & Blakiston). Phila- 
delphia : P. Blakiston’s )Son & Co. 

This Visiting List now in its fifty-second year of publication, is one 
of the most useful books of its class. It presents the usual accompany- 
ing letter-press on various matters of practical value to the practitioner, 
and continues to merit the favor with which it has always been received. 

R. M. G. 


The Medicae News Visiting List for 1903. Philadelphia and New 

York : Lea Brothers & Co. 

This well-known Visiting List is published in four different styles : 
Weekly, dated, for 30 patients; monthly, undated, for 120 patients^ per 
month ; perpetual, undated, for 30 patients weekly and 60 patients 
undated. 

The arrangement of its record pages is very simple and practicable. 
The book is strongly made and bound, and contains pages adapted for 
all the various data which prove of value to the physician in his daily 
work. It is accompanied by extensive tables of weights and measures, 
with information of value in various emergencies which may arise, such 
as poisons and their antidotes, the ligation points for the arteries, how 
to perform artificial respiration, etc. G. M. C. 
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Persistent Hereditary (Edema of the Lower Limbs — Eolleston {The 
Lancet September 20, 1902, p. 805) has observed a very interesting form of 
persistent mdema in three members of one family. The mother, aged forty- 
five years, had suffered from the mdema for thirty-five years. The condition 
had existed in a daughter, aged sixteen years, since she was thirteen years 
old. A son, aged thirteen years, had had the oedema since the age of ten. 

The oedema was permanent as long as the individual led an ordinary life, 
became more marked after exercise or a warm bath, but disappeared after 
rest in bed for some days. In all cases it was only troublesome from the 
weight and size of the swollen legs. There was evidence of enfeebled cir- 
culation in all three cases. In the mother’s case pressure on the skin would 
leave an aniemic area for a much longer time than in normal persons. The 
boy and girl were both “ blue children ” at birth and were subject to 
chilblains, both the feet and hands getting livid by cold. The oedema in all 
cases was painless. It was permanent, and did not come on suddenly as in 
angioneurotic oedema. The heart, urine, and blood were normal in all three 
patients. The only effective treatment was rest for days in the recumbent 
posture. This relief was only temporary. 

Eolleston slates that the cases appear to resemble the remarkable family 
described by Milroy, of Omaha, in which out of 97 individuals in six gene- 
rations, 22 persons (12 males, 7 females, and three of unknown sex) had solid 
oedema of one or both legs without any special inconvenience or progressive 
increase in the disease. In these cases the oedema was congenital, except in 
one instance, whereas Eolleston’s cases were hereditary and developed from 
the tenth to the thirteenth year. Eolleston slates that the disease in some 
respects resembles both Eaynaud’s disease and erythromelalgia, but differs 
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from both in essential features. He suggests that this peculiar oedema from 
gravitation may depend on some inherent defect or peculiarity of the small 
bloodvessels, which allows excessive transudation to occur on very slight 
provocation. The cases are reported to call attention to the occurrence of 
cases of oedema not due to the usual causes and which are hereditary and 
may be congenital. 

The Presence of the Widal Eeaction in Weil's Disease.— Eckardt 
{Munch, med. Wochenschr., 1902, xlix. p. 1129) reports two interesting cases 
of Weil’s disease, in each of which the blood serum showed a strong Widal 
reaction. The first case was that of a young man, aged twenty-two years, 
whose illness began suddenly with chills, fever, and general prostration. 
After several days the fever began to diminish, but severe nose-bleeds occurred, 
while jaundice and an acute hemorrhagic nephritis set in. On the seventh 
day on entering the hospital the patient appeared very ill and complained of 
severe pain in the calves; the tongue was dry and coated; the spleen pal- 
pable. The patient soon improved subjectively, and the fever disappeared on 
the following day, but the jaundice and splenic enlargement continued for 
over two weeks. On the tenth day of the disease the Widal reaction was 
tried ; this resulted in a positive reaction in a quarter of an hour at a dilu- 
tion of 1/100 ; in two hours at 1/1000. It was discovered that the room-mate 
of this patient had passed through a similar illness about a month before. 
This case was also investigated, the serum showing an agglutination in three- 
quarters of an hour at 1/50 ; in an hour and a half at 1/100, and a partial 
agglutination in two hours and a quarter at 1/1000. 

Griinbaum and the author have both noted that the blood of jaundiced 
individuals has almost always a considerable agglutinative power with 
cultures of the typhoid bacillus, while the fresh bile, from the same case 
perhaps, appears to have no such effect. The agglutinative power in the 
blood serum of these two cases was, however, stronger than has ever heen 
observed in jaundice, while in six other cases it persisted after the jaundice 
had disappeared. There were also features in the case observed clinically 
which were not unlike those of an abortive typhoid fever. If the blood 
serum in jaundice has this agglutinative effect, then, the author suggests, it 
might well act as a protection to the organism in cases of existing typhoid 
infection. This naturally brings up the question as to whether Weil’s dis- 
ease may not, after all, be simply typhoid fever which has been aborted as 
a result of the development of jaundice. Weil, indeed, in his original article 
states that the disease may be abortive typhoid, while Fiedler, though oppos- 
ing this theory, admits its possibility. Haas and Weiss have hoth noted the 
coincidence of the frequency of Weil’s disease at the height of typhoid 
epidemics. 

Eckardt is guarded in his statement and avoids drawing a hasty conclu- 
sion, pointing only to the extremely suggestive character of these observations. 

Acute Polymyositis. — BAcrALiR {H Policlinico, 1902, No. 13, fasc. 1 and 
2, 16) reports from Tizzoni’s clinic an extremely interesting case of acute 
polymj’ositis. The patient was a man, aged thirty-nine years, who, in August, 
1899, began to complain of rheumatic pains in the upper part of his trunk. 
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and especially in the arms, which appeared to he heavy and weak. Eight 
days later the left arm became swollen, while the general indisposition in- 
creased. The swelling soon spread and became diffuse, extending also to 
the neck, throat, thorax, right arm, and afterward to the legs and feet. 
These symptoms continued off and on until his entrance into Tizzoni’s clinic, 
in October. At that time the patient was bed-ridden; there was diffuse, 
subcutaneous cedema, the legs, eyelids, and forehead alone being spared. 
The mucous membrane of the mouth was greatly injected and oedematous ; 
swallowing was difficult; there Avas extensive cedema of both upper and 
lower extremities, of the abdomen, and of the thorax. There was a papular 
erythema on the hack. There was great difficulty in moving the arms and 
legs. While pressure in the cedematous areas Avas not painful, yet on deeper 
palpation severe pain was elicited, clearly due to pressure upon the muscle. 
The special senses were normal, excepting for slight deafness. The spleen was 
palpable ; nothing remarkable about the reflexes. Eeactions to the faradic 
current Avere diminished, but elicited by strong currents. The blood showed 
a slight anaemia; red corpuscles, 3,704,000; haemoglobin, 75 to 80 per cent.; 
colorless corpuscles, 5580. The condition remained practically unchanged 
up to the time of the patient’s death. There Avere .at times slight remittent 
attacks of fever, which rose occasionally to 39.}° C., lasting several days. On 
the 18th of December the patient AA’as suddenly seized Avith dyspnoea, and died 
shortly afterAvard Avith the phenomena of bulbar asphyxia, due clearly to 
paralysis of the respiratory muscles. During a febrile period in December a 
small piece of muscle was removed from the left leg. From the muscle pure 
cultures of staphylococcus albus were obtained. Similar cocci were seen mi- 
croscopically in the blood obtained at the point of incision. Pure cultures of 
the staphylococcus albus Avere obtained from the heart, liver, and muscle. A 
centimetre of a twenty-four hours’ culture in bouillon injected subcutaneously 
into a rabbit produced little effect, but a fcAV degrees of fever and no serious 
impairment of the he.alth of the animal. Microscopically the muscles 
showed appearances similar to those described by other authors in dermato- 
myositis. In parts of the muscles there Avas marked cedema, considerable 
increase in interstitial connective tissue, AA'ith abundant infiltrations of white 
corpuscles, and here and there extnavasations of blood. There Avere widely 
distributed inflammatory and degenerative changes in the muscle fibres 
themselves, of which the author describes three stages ; 

(1) With considerable increase in the number of the muscle nuclei, while 
the contractile substance preserved its ordinary structure. 

(2) With a light increase in nuclei, while the contractile substance, hoAV- 
ever, had lost its normal structure, appeared more homogeneous, and Avas 
extensively vacuolated. 

(3) Where the nuclei, excepting in r.ire exceptions, were materially dimin- 
ished in number or have entirely disappeared, AAdiile the contractile substance 
had wholly degenerated into a homogeneous, transparent mass similar to 
hyaline or Avaxy material. 

These alterations the author attributes to an inflammatory process Avhich 
has produced in the muscular tissue lesions of various degrees, from simple 
irritation manifested by a considerable increase in the number of nuclei to 
much graver lesions, such as degeneration and complete destruction of the 
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contractile substance. He believes tbe condition to have been a septico- 
pj’^ffiinia of very gradual course, similar to those which the old authors have 
called chronic septicremias. 

The muscular lesions are attributed to the effects of toxic products of the 
staphylococcus albus. The attenuated staphylococcus albus may have entered 
through the fauces, which from the beginning were markedly affected. 
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The Treatment of Testicular Ectopy.— Coudray {Revue de Orthop'cdic, 
January, 1902), after a careful review of the subject, states, in conclusion : 
1. The treatment of testicular ectopy — ectopy without hernia — should be 
commenced early, at the age of two or three years. 2. Before attempting 
mechanical treatment one should try the thyroid treatment, with a dose of 
5 centigrammes a day for those under the age of three, and 10 centigrammes 
daily for those who are over that age, and the dose in the latter class pro- 
gressively increased to 15 or 20 centigrammes daily. 3. If two or three 
months of this treatment gives no appreciable results, then one should have 
recourse to mechanical reduction by pressure or traction. This should be 
done for four or five minutes each day. 4. When the testicle is distinctly 
beneath the ring and the cord slips easily along one should advise the carry- 
ing of a bandage like a fork, which has the effect not only of retaining the tes- 
ticle beneath the external ring, but also prevents the wall guarding the ring 
against the issue of intestine. This wall is often very feeble in these cases. 
Experience has shown that the unilateral bandage cannot be well applied 
in the case of young children. It may be preferable in those cases of unilat- 
eral malposition, and this may also apply to the hernia of young children, 
but the double bandage is to be preferred, as a rule, as it has much more 
firmness. It is well to wear this bandage two or three years, renewing it 
whenever necessary. The fixation of the testicle at the bottom of the sac 
may be a useless manoeuvre. The bloodIe.ss method has the greatest chance 
of success in young children and those up to the age of ten or twelve years. 
In those who are older it seems that its employment favors the development 
of hernia or hydrocele of the cord. 5. Surgical interference is indicated in 
those cases where there has been some check in the preceding methods ; that 
is to say, when the cord cannot be drawn out or when the testicle is painful 
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or uncomfortable. In the cases of inguinal ectopy, one nearly always 
pulls the testicle out in those children who are well nourished. In the 
iliac variety, on the contrary, when the testicle is not mobile, it is to be 
hoped that surgical intervention will permit of its replacement in a normal 
position. In spite of this, the search for the iliac testicle, when painful, is 
indicated, and it should be removed if replacement is impossible, for a large 
number of cases have demonstrated that this retention is a source of danger. 
In all cases one may do a radical cure ; that is to say, the resection of the 
vagino-peritoneal canal after ligation of the neck of the sac in the abdomen. 
6. In those children who are not under proper surveillance, and who, in 
consequence, benefit but vaguely by a bandage, the indications are for early _ 
operation. 7. One question remains. Are the testicles which are brought 
down by the bloodless method less exposed to the danger of atrophy than 
those replaced by operation ? Possibly, but the demonstration of the fact 
still remains to be made. 


Resection of Nearly Eight Feet of Gangrenous Intestine ; Recovery. — 
Harris {Medical Record, New York, October 11, 1902) states that the 
removal of large portions of the intestines, with recovery of the patient, is 
becoming much more common than in former years, and where there is an 
abundance of time in which to prepare the patient, with plenty of assistance 
and good light, this operation is robbed of many of its difficulties; but 
when, on the other hand, the operation is performed in an emergency, after 
the patient has been brought a long distance in an ambulance, he being 
more or less exhausted, with a violent peritonitis in progress, it is an 
entirely different thing. These circumstances, together with the extreme 
length of the intestine removed and the apparent complete recovery of the 
patient, are the reasons for reporting the case of a man, aged thirty-three 
years, whose history was negative except for four attacks of severe abdom- 
inal pain during the past five years. The present attack came on suddenly 
in the morning with severe pain, which centred in the umbilical region. 
This soon passed off under brandy and massage of the abdomen, and the 
patient laid down and slept about an hour. On arising the pain began 
again, and was more severe than at first. A physician was called and two 
hypodermics, each of one-quarter grain of morphine sulphate, were given 
without relief. The patient vomited fluid and mucus, and enematas of hot 
water proved ineffectual. There was a point of tenderness about the size of 
the palm of the hand above and to the left of the umbilicus. Operation 
being decided upon, the patient was removed to the hospital in an ambu- 
lance, a distance of twelve miles, and arrived there at 1.30 o’clock in the 
morning. Nothing definite was learned by an examination of the abdomen, 
and an incision was then made in the right hypochondrium. As soon as 
the abdomen was opened there was a tremendous gush of blood-stained 
serum containing blood and lymph, showing that an acute peritonitis was 
in progress. Exploration with the fingers showed a large mass of intestine, 
bound down in the right iliac region, so the wound was closed and the 
abdomen reopened in the median line, when a very large mass of gan- 
grenous intestines appeared. The mass was about seven inches in the 
transverse diameter, and the coils of which it was composed ran, for the 
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most part, transversely, a few, however, were parallel with the long diameter 
of the abdomen. The point of constriction was close to the posterior 
abdominal wall and the cfecum. It being impossible to uncoil the intestines, 
the constricting band, which seemed to be mesentery of about the size of a 
lead pencil, was divided and the intestines spread out on hot towels and 
allowed to remain for over twenty minutes. The intestine proved to be the 
ileum ; the mesentery in many places was sloughing and entirely gone. 
There was one spot where a perforation had taken place, but there did not 
seem to have been much extravasation. The color not having improved, 
the ileum was clamped and divided close to the cspcuni, the remaining 
vessels of the mesentery were tied and cut away close to the spine ; above, 
’the division was made one inch from the upper limit of the gangrene. The 
mass of gangrenous intestines was then removed, and the abdomen thor- 
oughly flushed out with hot salt solution, and preparation made for joining 
the intestines. The opening in the caecum was closed, the edges being 
inserted and closed with a double row of Lembert sutures, one-half of a 
Murphy button being first put into the caecum. This button u'as then 
pushed against the wall on the other side of the caecum beside the appen- 
dix, and, an opening being made, the button was brought through and held 
by an assistant. The end of the ileum was inverted and closed by a double 
row of Lembert sutures, the second half of the button having been pre- 
viously placed in the bowel. This was brought through in the same way 
as the other, aud the intestine was joined to the caecum by a lateral .anas- 
tomosis. No additional sutures were required except in the mesentery. 
The abdomen was .again thoroughly flushed out, the wound closed in the 
usual manner, and a wet bichloride dressing applied. The portion of intes- 
tine removed measured seven feet ten inches. The patient had two large 
abscesses in the abdominal wounds during convalescence, one at the first 
incision and the other at the opening in the median line. These finally 
closed and the patient left the hospital weighing more than when he 
entered, and now feels as strong as ever. The Murphy button was found in 
the rectum on the twenty-fourth day, and removed. In closing, the author 
gives a list of thirty-five cases in which the length of the resected portion 
of intestine varies from forty inches in the first case to twelve feet two inches 
in the last. 


Operation for Paralytic Oluh-foot. — Schanz {Centralblalt fiir Chir., June 
28, 1902), states that paralytic club-foot is usually treated at the present day 
by first undertaking the correction of the deformity, and then trying, 
through transplantation of the tendon, to increase the lost function of the 
peronei. In transplanting one usually secures the best material by incising 
off a portion of the tendo Achilles. The bloody part of this treatment is 
really two separate operations — transplantation and lengthening of the tendo 
Achilles. While both of these operations may be performed at one sitting, 
as a general rule it will be found better to first do the transplantation, and 
then, some four or five weeks later, proceed to lengthen the tendon. The 
reasons for this are : 1. The same reasons as apply to the operation in two 
sittings on the congenital cases. 2. The outward turned sole comes into 
position better. 3. The simple condition of the wound when transplantation 
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only is performed, for experience has shown that the transplanted portion 
remains free from the rest of the tendo Achilles sooner if both are main- 
tained in full extension. After the first operation the foot is in the 
“ pointed foot ” position. This is not a disadvantage, for one can then 
place the new Achillo-peroneal tendon shorter, and through this obtain 
better transplantation. In addition, one is then in a position to judge 
accurately just how much the end of the foot must be corrected in order to 
produce the best functional result. In these cases there is almost alnmys 
some shortening of the affected leg, which is equalized by allowing a certain 
degree of the “ pointed foot ” portion to remain, and then compensating by 
a high-heeled shoe. In many cases the operation of lengthening is then 
not required. The author’s experience with this method of treatment has 
been in every way most satisfi^ory, while operation at one sitting proved 
a partial failure in the twoycases in which it was tried. The result was 
about half of what it shoubi have been — the “ pointed foot” position was 
there, but the anterior ndrtion of the foot was in adduction, and the heel 
did not become more prominent upward and backward, as is the case in a 
good result. 


The Use of Argyrol in the Treatment of Acute Gonorrhoea.— S win- 
BURN'E {Medical Becord, New York, October 11, 1902) states that argyrol 
comes in dark-brown scales, is very hygroscopic, and is soluble to almost 
any degree in water. The solutions keep well without deteriorating. It 
contains nearly 30 per cent, of silver. It possesses one drawback, and that 
is its staining properties. On account of this it has to be very carefully 
used, for though when treated wdth boiling water the stains are readily 
removed, yet it is distinctly disagreeable to the patient to get it on his 
underwear. The author has treated Avith this drug at a dispensary upward 
of 350 cases having gonococci. In the beginning the patients were given 
a single daily injection of to 3 drachms of a 1 per cent, solution, Avhich 
was held by the patient for ten minutes in the anterior urethra. Cases in 
which the posterior urethra was involved received in addition a deep instil- 
lation of an ounce of the solution through a small flexible catheter, which 
was then withdrawn and the solution urinated out. Those cases that came 
regularly recovered completely in a moderately short time. After these 
injections there was absolutely no reaction and no pain. 

In private practice the author uses several methods according to different 
circumstances, such as the severity of the disease, the chance of aborting the 
disease and the patient’s ability to come frequently or not. Treatment may 
be daily, and in such cases irrigation with one quart of hot 1 to 1000 or 1 to 
2000 solution of argyrol, followed by a 2 or 5 per cent, injection or instilla- 
tion, as the case demands, with the patient’s use of a 2 per cent, solution at 
home, once or twice a day in addition, or it may be no injections are used 
by the patient at home. Some patients may onlj^ be able to come once or 
twice a week — they get the same ti’eatment when they come to the office, 
and use a 2 per cent, solution two or three times a day at home. In chronic 
cases good results follow the use of this drug. Cases needing sounds get 
now, as a lubricant on the sound, a 5 per cent, ointment, made with adeps 
lanse as a base, the argyrol being rubbed up with Avater just enough to 
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render it smooth before incorporating it with the ointment. Too great stress 
cannot be laid on the painlessness of the drug. A 10 per cent, solution 
dropped in the eye hardly produces a sensation of warmth. To sum up, 
this drug has decided gonococcidal powmrs ; it has a decided effect in re- 
ducing and allaying the inflammation of the disease ; it can be used safely in 
almost any strength and at .any stage of the disease ; the injection can be 
repeated almost as frequently as the fancy of the physician dictates ; the 
author has not seen any unple<as.ant symptoms due to the use of the drug 
and believes it to be one of the most valuable remedies given to the profes- 
sion in recent years. 


THERAPEUTICS. 


USDER THE CHARGE OF 

REYNOLD WEBB WILCOX, M.D., LL.D., . 

PROFESSOR OF MEDICINE AND THERAPEUTICS AT THE NEW YORK POST-GRADUATE MEDICAl. 
SCHOOL AND HOSPITAL ; VISITING PHYSICIAN TO ST. MARK’S HOSPITAL, 

AND 

SMITH ELY JELLIFFE, M.D., Ph.D., 

PROFESSOR OF PHARMACOGNOSY AT THE COLLEGE OF PHARMACY; CLINICAL ASSISTANT AT THE 
VANDERBILT CLINIC (COLUMBIA UNIVERSITY), NEW YORK. 


Antagonism of Morphine and Cocaine and the Employment of Cocaine 
in Morphine-poisoning. — D r. Edward T. Reichert, in a lengthy con- 
tribution on this subject, concludes as follows : 1. That the antagonistic 
actions between morphine and cocaine are of a powerful and widespread 
character, extending to almost every function involved, and are, therefore 
of such a character as to justify the conclusion that one m.ay be reg.arded .as 
meeting the important indications of a successful ant.agonist to the other. 
2. That the only important synergistic actions are .as excitomotors and their 
tendencies in some individuals to cause syncope. 3. That cocaine is not 
onl^’’ sufficiently powerful to successfully antagonize the profound depress.ant 
actions of morphine upon general metabolism and body temperature, but as 
a whole is more powerful, both relatively aud absolutely, in morphinized 
than in normal dogs. 4. That the increase in heat production caused by 
cocaine is due in part to a direct excitation of general metabolic activity, 
chiefly by motor excitement; and that even in the absence of muscular 
excitement cocaine may fully counteract the morphine depression. 5. That 
the effects c<aused by a given dose of cocaine per unit of body-iveight vary 
in intensity within wide limits. 6. That the changes in body temperature 
following the injection of cocaine are, with few exceptions, closely related 
quantitatively and qualitatively to the changes in general met.abolism, and 
are, therefore, a fairly reliable index of the intensity of the coc.aine actions 
— in other words, of the extent to which the coc.aine is counteracting or 
superseding the depressant actions of morphine. 7. That the temperature 
coefficients in normal and morphinized dogs after cocaine are practically 
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identical, showing that morphine does not exert any specific actions on heat 
dissipation which interfere with the typical temperature-raising action of 
the cocaine. 8. That the typical cocaine effects may be delayed in the mor- 
phinized animal, and then appear with marked intensity, as shown by the 
increase of heat production, body temperature, and by motor excitation at 
a time when in normal animals they are lessening rapidly. Under such 
conditions the dangers of morphine-poisoning may be superseded by those 
of cocaine-poisoning. 9. That owing to a coexistent paralytic-convulsant 
state in the morphinized animal the administration of cocaine or other 
powerful excitomotor may develop or intensify the convulsant moietj’’, and 
thus render a non-lethal dose of the morphine lethal, or hasten death when 
the dose is lethal. In man the convulsant element is almost without excep- 
tion so unimportant that there is probably little or no danger of this kind 
except after unnecessarily large doses of the excitomotor, or in exceptional 
individuals in whom the excitomotor action of the morphine is marked. 
lO* That the value of cocaine in morphine-poisoning probably depends 
chiefly upon the extent to which it antagonizes the depressant actions of 
morphine upon general metabolism and body temperature. 11. That the 
power of cocaine as a respiratory stimulant depends almost solely upon its 
action upon the heat mechanism. 12. That owing to the tendency of 
cocaine to cause syncope in certain individuals, to its excitomotor action, 
to the marked variability in the intensity of the effects caused by a given 
dose per kilo to the body-weight, to the occasional delay or latency in the 
typical actions of cocaine in morphinized animals, and to the fact of the 
greater value of small to moderate doses in morphinized dogs, it should be 
administered in morphine poisoning in man in small doses cautiously re- 
peated . — Therapeutic Gazette, 1902, vol. xxvi., pp. 462, 518. 


Camphor and the Morphine Disease.— Dr. J. Hofmann says that in 
healthy persons it has been demonstrated that camphor is a strong heart 
muscle stimulant, and that it causes an increase of blood pressure. In the 
initial action of morphine a directly reverse action takes place, whereas 
in the habitue stimulation is the usual result. When the morphine is with- 
drawn from the fiend, dilatation of the heart, with fluttering, takes place ; 
this disappears on resuming the alkaloid. The author claims that this 
cardiac sensation is a vital one for the well feeling of the individual, and 
he believes that camphor used at such a time enables the patient to regain 
this sense of equilibrium. He details the history of a patient, a physician, 
who kept an accurate record of his sensations, for whom he recommended 
decreasing doses, by hypodermic injection, of morphine, and slightly in- 
creasing doses of camphor by the mouth on the advent of the patient’s 
“ abstinence ” symptoms. Full tables of the progress of the case are given. 
Validol (a valeric acid menthol ester) was used as an adjuvant to the cam- 
phor. — Therapeuthche Monatshejte, 1902, vol. xvi., p.360. 

A Fake Morphine Cure. — Dr. O. EMaiERiCH reports on a new cure for 
morphine that has appeared in the European market. Inasmuch as it has 
come to America, its composition as determined by the author and others 
should be known. It is termed “antimorphine,” and is advertised as a 
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new remedy containing no morphine, and useful for the treatment of patients 
at home, " without a doctor.” He found that the remedy contained large 
quantities of morphine, and his analysis was confirmed by the chemists of 
a large manufacturing house. They reported that the remedy contained 
1.4 per cent, of anhydrous morphine, or the equivalent of the hydrochloride 
of 1.84 per cent. — Deutsche medicinische Wochenschrift, 1902, vol. xxviii., p. 
584. 


Arsenic in the Treatment of Phthisis. — D r, H. Cybulski has been 
using sodium arsenate in the treatment of phthisis, with good results. He 
administers it hypodermically, in the following solution ; Sodium arsenate, 
3 grains; carbolic acid (J per cent.), 5 drachms; 14 minims is to be in- 
jected at one time once per diem, at body temperature. This dose is 
doubled every second day until 15 minims are reached. In his work, which 
has now extended over a number of years, as a rule twenty injections Avere 
used serially. If improvement were noted, two to three weeks were permitted 
to elapse and the injections reneAved. The signs of improvement were in- 
creased in the body-Aveight and appetite, reduction of temperature, and 
diminution of the night-sweats. The intestinal symptoms Avere not affected. 
Diarrhoea, an .uncomfortable accompaniment of arsenical medication when 
given by the mouth, was absent. The subjective conditions were helped. 
The effect of the drug on the lungs is nil, he thinks. — Miinchencr medicinische 
Wochens'-hrift , 1902, Ami. xlix., p. 1393. 

The Diphtheria Serum Question. — Profe.ssor Kassoavitz returns to this 
subject in a second paper, in which he reiterates his former claims, and 
endeavors by means of charts and statistical studies to maintain his position 
that the diphtheria serum is of little if any service. — Therapeidische Monai- 
shefte, 1902, vol. xvi., p. 499. 

A Case of Poisoning from Pennyroyal. — Dr. G. W. Hobbani) reports 
a case of poisoning from this drug. The patient, a married woman, aged 
tAventy-four years, was very desirous of avoiding pregnancy, and having gone 
a Aveeb beyond her usual period Avithout any appearance of the menstrual 
flow, applied for a prescription to “ bring on the flow.” Oil of pennyroyal 
was prescribed. At 3 o’clock in the afternoon she took seven drops, without 
result. The dose AA^as repeated at 6 o’clock, with no better success. At 9 
o’clock, just before retiring, she SAvallowed about half a teaspoonful, and 
soon after fell asleep. She awoke in about an hour, complaining of great 
dizziness and nausea. Shortly after she A'omited and complained of cramps 
and stiffness of the extremities. She lost consciousness, and was seized 
with violent tonic contraction of all the muscles, opisthotonos being well 
marked. The spasm lasted only a few minutes, and after incoherent talking 
and tossing for about half an hour the toxic symptoms began to subside, and 
consciousness was regained. On the arrival of the physician she complained 
of great AA'eakness, cramps in the stomach, and a slight desire to go to stool. 
The pulse AA'.as 108 and feeble. Respiration and pupils AAmre normal, and as 
the toxic symptoms Avere subsiding the author gave nothing, and merely 
Avatched the course of the symptoms. • The folloAAung morning the patient 
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was able to attend to her regular duties. The desired effect of bringing on 
the flow was not accomplished. The toxic dose in this case was half a 
drachm, and from the symptoms which were produced it is evident that 
the drug should be administered with great caution. — Virginia Medical 
Semi-Monthly, 1902, vol. vii., p. 319. 

Treatment of Typhoid Fever.— Dk. Francois Bouchakd gives the 
results of a detailed study of intestinal antisepsis in the treatment of typhoid 
fever after the method of Teissier. In 1890 this author described his method 
as follows: (1) Morning and evening a capsule of naphthol, 7 grains, and 
4 grains of bismuth salicylate; (2) four cold enemata a day, to encourage 
diuresis ; (3) following the afternoon enema, an enema of 1 drachm of ex- 
tract of cinchona and 15 grains of quinine sulphate, dissolved in an infusion 
of valerian ; this is used as antithermic and tonic ; (4) the diet is liquid — a 
little milk, ten ounces of white wine, broths, etc. As a result of this method 
in 151 patients treated during twelve years the statistics showed a mortality 
of 4.63 per 100. He believes that the temperature, the abdominal and 
digestive symptoms, and the general condition are all much improved. Con- 
valescence is shorter, and complications, particularly the intestinal com- 
plications, are much rarer. The effects of the treatment commence to show 
only on the fourth day . — Tlihse de Lyon, 1902, No. 177. 


Impermeability of the Lung for Ammonia. — D r. E. Magnus deter- 
mined to test the permeability of the lung for this gas. By intravenous 
injection minute doses of ammonia cause the most intense irritation of 
respiration, convulsions, and disturbances of circulation and of the central 
nervous system. The statement of Knoll that in tracheotomized and vagoto- 
mized animals the long-continued inhalation of ammonia is harmless, seems, 
in the light of these facts, so astonishing that the following test was made : 
Tracheotomy was performed on a rabbit after the vagi had been cut, and the 
animal allowed to inhale air saturated with ammonia. No constitutional 
symptoms, only local irritation of the mucous membranes followed, while if 
sulphuretted hydrogen was substituted for tbe ammonia, death occurred in 
fifteen seconds. The experiment was then modified so that ammonia was 
injected into the veins and the expired air passed into Nessler’s reagent, yet 
in no instance was a precipitate obtained, despite the fact that the blood, 
on autopsy, bad a bright-red color and smelt strongly of ammonia. The 
experiment was then repeated by injecting' directly into the pulmonary 
artery, with the same result. If, however, artificial resjjiration were kept up 
after death, the reagent soon became cloudy. The experiments showed 
that the impermeability is a property of the living tissues . — Archiv fiir 
Experimental Pathologic und Pharmakologie, 1902, Band xlviii., p. 100. 

Affinity of Carbonic Oxide for Hemoglobin. — Dr. G. Huffner says 
that if hmmoglobin is exposed to a mixture of carbonic oxide and oxygen 
it will combine with both gases ; but since tbe affinity of the substance for 
carbonic oxide is much greater than for oxygen, even small amounts of the 
former present in the atmosphere will render a large percentage of the 
blood unfit for oxygenation. He has constructed a table of percentages. 
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from which it is evident that with but 0.05 per cent, of carbonic oxide in 
the air as much as 27 per cent, of the hremoglobin present is seized upon 
by the poisonous gas . — Archiv filr Experimental Patholoqic und Pharmaholoqic, 
1902, Band xlviii., p. 87. 


GYNECOLOGY. 


UNDER THE CHARGE OF 

HENEY C. COE, M.D., 

OF NEW YORK. 

ASSISTED BY 

WILLIAM E, STUDDIFORD, M.D. 


Laparotomy for Adherent Retroflexion during Pregnancy.— Doleris 
{La Oynlicologie, June, 1902) treats this condition by opening the abdomen, 
separating adhesions, and shortening the round ligaments. He reports a suc- 
cessful case in which the patient, who was in the third month of pregnancy 
at the time of the operation, was delivered easily at full term, the uterus re- 
maining in its normal position after involution had occurred. 


Lymphangiectasis of the Vulva.— Dhret {Journal dcs Sciences Mid. de 
Lille, 1902, No. 5) believes that there is a form of this disease which is due 
to streptococcus infection as well as to filaria. The superficial variety alfects 
principally the external genitals and lower limbs, and is usually accompanied 
by oedema and elephantiasis of the skin ; small vesicles appear, which may 
open spontaneously, causing a copious discharge of lymph, which may be so 
profuse as to lead to profound anremia, which, however, yields to constitu- 
tional treatment. 

Premature Menopause.— Addinsell {British Medical Journal, May 17, 
1902) reports the case of a young woman, aged twenty-six years, whose men- 
struation had been entirely normal up to the time of her marriage. During 
the wedding journey she was under great excitement at the time when her 
monthly flow was due. It had never appeared since. When examined six 
years later she was in good health, although she suffered from flushes of 
heat, which occurred every few weeks. Her uterus had undergone senile 
atrophy, the sound entering to the depth of an inch. The ovaries were 
apparently normal. The patient stated that her sexual desires were pre- 
served, and that her breasts sometimes became swollen and tender. 


Structure of the Senile Uterus. — Verroni {Aiinali di Ostetricia et di 
Ginecologia, 1901, No. 7) presents the results of his studies of twenty-eight 
normal uteri removed from women between the ages of sixty and ninety- 
two. In most of the specimens the mucous and submucous layers had under- 
gone atrophy, together with the glands: in others, the submucous layer was 
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thickened and the glands were actually hypertrophied. The capillaries, 
were numerous and tortuous, and many groups of leucocytes and infarcts 
were observed. In general, the epithelium of the cervical canal was well 
preserved and the glands cystic. 

The smooth muscular fibres were present, without marked degenera- 
tion, but with an excess of fibrous tissue. Vacuoles, infarcts, and collec- 
tions of leucocytes were scattered throughout the muscular layer. The 
bloodvessels were intact, the capillaries being often visible to the naked 
eye. While the endothelium of the larger vessels presented a normal appear- 
ance, there was marked hypertrophy of the tunica, with frequent calcareous 
degeneration. The writer believes that the anatomy of senile uteri proves 
that the condition is the result of normal involution, and not of an inflam- 
matory process. 


Sterilization of Phthisical Women. — Neumann (Centmlhlatt fur Grijnd - 
kologie, 1902, No. 12) criticises Pincus’ plan of abolishing the risk of preg- 
nancy in phthisical subjects by destroying the endometrium by atmokausis. 
The writer prefers resection of the tubes for several reasons, psychical and 
phj'siological, as menstruation is preserved and the patients are spared the 
mental and physical disturbances of the menopause. His operation, which 
is safe and easy, consists in excising a wedge from each tube and suturing 
the ends without disturbing the ovaries. 

Intra-abdominal Pressure.— Kossmann {Centralblatt fiir 6yna7;ologie, 
1902, No. 27) replies to a former article of Meyer, who denies the existence 
of a true intra-abdominal pressure. While agreeing with the latter in his 
assertion that this pressure is constantly changing and that it is never nega- 
tive, he denies that it varies at every point in the cavity. The writer claims 
that this pressure is everywhere alike, and is only unequal when gas or 
fluid is abnormally present in the free cavity. Intra-abdominal pressure 
becomes a disturbing factor, he believes, when it is sufficient to overcome the 
normal power of resistance of the muscular wall. 


Perforation of the Uterus. — Schulze-Vellinghausen {Centralblatt fur 
Gynahologie, 1902, No. 27) reports two cases of accidental perforation of the 
non-pregnant uterus with the sound, in both of which the_ organ was subse- 
quently extirpated and was carefully examined microscopically. The writer 
concludes that not only do atrophy, tuberculosis and malignant disease of 
the uterus favor accidental perforation of the non-puerperal uterus, but also 
degenerative changes in the muscular wall. The accident is by no means 
uncommon, and great care should be observed in deciding these cases 
medico-legally, especially when the question of undue violence or want of 
skill is brought up. 

[The question naturally suggests itself: Why was it necessary to remove 
the uterus in the two cases reported? The accident is seldom followed by 
any serious results under aseptic conditions. — Ed.] 


The Paravaginal Incision in Hysterectomy.— Schauta {Monatsschrift 
fur Geb. u. Gyn., Band xv.. Heft 2) is not enthusiastic over the radical 
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abdominal operation for cancer of the uterus, since in two of his patients who 
succumbed to the operation neither the glands which were extirpated nor 
those which remained were diseased. It has not yet been satisfactorily dem- 
onstrated that cases in which cancerous glands hare been removed remain 
free from recurrence. Any comparison between the conditions in the pelvis 
and axilla is unjustifiable. Most stress should be placed upon the removal 
of the cancerous foci that are nearest to the uterus, and this is accomplished 
by Schuchardt’s paravaginal method, which the writer has practised in 
thirty cases, with five operative deaths. Some of these were inoperable by 
other methods; in fact, his proportion of operable cases has risen from 15 
to 46.5 per cent. In the cases reported the bladder was wounded four times, 
the uterus three, and the rectum once. If the pelvic lymph glands are 
affected the operation is to be regarded as simply palliative. 

[No comment is necessary, except to call attention to the writer’s own 
statistics and his admission with regard to the cases selected for operation. 
—Ed.] 


Tuberculosis of the Appendix and Adnexa. — Kraus {CcniralbMt fur 
Gynnhologie, 1902, No. 27) reports a case in which a nullipara, aged thirty 
years, gave a history of appendicitis ten years previously. A tumor was 
discovered in Douglas’ cul-de-sac, which, at the operation, proved to be an 
enlarged ovary and a tubercular tube and appendix. An interesting point 
was the fact that the tubercles were confined to the mucous membrane of the 
distal end of the tube and to the adherent tip of the appendix. The reporter 
concludes that the process began in the appendix and extended outward to 
the Fallopian tube, possibly along the appendiculo-ovarian ligament. The 
ovary was the seat of an abscess, but no tubercles could be found, nor were 
tubercle-bacilli observed in any of the sections. 

The Malignancy of Solid Embryomata. — Juxg {OcntralblaU fur Gyna- 
hologie, 1902, No. 15) affirms that solid and cystic embryomata present no 
essential points of difference. The former, as well as the latter, are to be 
regarded as benign in character and are parasites rather than true 
neoplasms. 

He reports two cases. In the first the cystic element predominated. 
The solid portion contained not only the usual epidermal structures, but 
nerve tissue, cartilage, bones, and numerous pouches lined with columnar 
epithelium and surrounded by smooth muscle fibres. The peritoneum and 
omentum were studded with grayish nodules, and the retro-peritoneal glands 
were enlarged as high up as the transverse colon, hut no trace of sarcom- 
atous degeneration was found microscopically. The nodules proved to be 
not metastases, but simply obliterated vessels. The patient was in good 
health a year and a half after the operation and had gained twenty pounds. 

In the second tumor all three embryonic layers were represented, the 
connective tissue being so rich in cells that malignancy was suspected ; but 
the subsequent history of the patient proved the contrary. 

The writer calls attention to the fact that twelve of the twenty cases of 
teratoma recorded are described as being either undoubted sarcoma or sar- 
comatous in appearance. Cancerous degeneration of these growths has not 
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hitherto been described, though he thinks that it might occur. Only one 
genuine case of retroperitoneal metastasis of a teratoma has been reported 
by Ewald, which is a strong argument against its malignant character. 
The prognosis is accordingly good, and the tumor should always be removed. 

Abscess of the Uterus. — Franque (Sammlmg Hin. Vortrdge, No. 316) 
bases his paper on this subject on twenty-eight doubtful and fifteen clear 
cases collected from the literature. The condition is due to puerperal sepsis, 
and may terminate by perforation of the uterus and general peritonitis, or 
the patient may recover, with atrophy and obliteration of the organ. 
Repeated chills and elevation of temperature, associated with prolonged 
discharges' of pus, enlarged and tender uterus, should point to the probable 
condition. The diagnosis is difficult, however, since a suppurating sarcoma 
or fibromyoma may be easily mistaken for it, even when it follows labor. 
The prognosis is most unfavorable, the mortality without operation being 
75 per cent. Incision and drainage of the abscess through the cervical 
canal is dangerous ; it is advisable only when the abscess has ruptured 
into the uterine cavity. In chronic cases vaginal extirpation of the uterus 
may be performed, but the abdominal route is preferable. If the abscess is 
small and localized and the adnexa are healthy, it may be possible to attach 
the uterus to the abdominal wound, incise, and drain, but abdominal 
hysterectomy will usually be necessary. 


Menopause.— Klein WACHTER {Centralblatt fiir Gynahologic, 1902, No. 20) 
presents some personal observations based on 373 cases. Assuming that the 
normal menopause occurs between the ages of forty-five and fifty years, he 
found that in 130 women the climacteric atrophy of the internal genitals 
was present too early. In 40 menstruation did not cease until after fifty 
years ; 13 were fertile at 45 years and over. Senile endometritis was noted 
in 7 cases. In 4 women between the ages of fifty-eight and seventy-one 
years, who had always enjoyed good health since the menopause, metror- 
rhagia appeared, due, the writer inferred, to calcification of the uterine 
vessels since no other cause could be assigned. 

Artificial Distention of the Bladder.— Desgein {Joum. de Chir. et Amu 
de la Soc. Beige de Oliir.; Centralblatt f ilr Gyndkologie, 1902, No. 23) recom- 
mends that in cases of prolapsus the bladder should be distended to its 
utmost capacity before beginning an anterior colporrhaphy or vaginal 
hysterectomy, in order that the organ may be lifted out of the pelvis. He 
injects from two to two and one-half pints of boric acid solution. 


Fibromyoma of the Urethra. — Lormberg {Upsala Ldkereforenings For- 
handlingar ; Centralblatt far Gyndkologie, 1902, No. 34) has collected twenty- 
seven cases from the literature, to which he adds the following : The patient, 
aged thirty-one yeans, was admitted to the hospital on account of hemor- 
rhage from the urethra without other symptoms. On examination a tumor 
the size of a hazelnut was seen in the dilated urethral opening; it was 
eroded, quite sensitive, and bled easily. The growth was easily shelled out 
of its capsule. 
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PuMotomy. — At a meeting of the Netherland Gynecologieal Society, 
Van DE Veld (Centralblatl fiir Gynakologic, 1902, No. 4) reported the case 
of a woman, aged twenty-eight years, in her second labor. Her first child 
was premature and perished soon after birth. The patient had been in labor 
twenty-four hours and had a rapid, feeble pulse, while the contraction ring 
in the uterus was plainly formed and the head had not yet entered the 
pelvis. The i..ternal antero-posterior diameter was 8J cm. The heart 
sounds were good. 

On account of the presence of the contraction ring, version was declined. 
Because the child was living, craniotomy was also declined,' while Cfesarean 
section was not attempted because the pulse of the mother was high and the 
amniotic liquid was foul. The operator chose pubiotomy, because the wound 
through the ramus of the pubes would be less easily infected than the open 
pubic joint. The operation proceeded successfully, and a living child was 
born. On the third day the mother had a mild attack of thrombosis on the 
left side where the incision was made. On the eighteenth day the patient 
was convalescent. 


Rupture of the "Uterus Through Cicatricial Tissue. — In the Centralblatl 
filr Oyndkologie, 1902, No. 4, Peham reports the case of a patient in her 
fourth pregnancy who had a justo-minor pelvis. Her history showed that 
the first confinement proceeded naturally, and that in the second labor the 
patient was brought to the hospital with complete rupture of the uterus. 
The intestine prolapsed through the uterine tear. The laceration began 1 
cm. above the anterior lip of the cervix and extended considerably toward 
the right side and above. The intestine was replaced by the insertion of 
the hand into the uterus, iodoform gauze was carried through the rent into 
the abdominal cavity, and the lower uterine segment and vagina were 
packed with sterile gauze. The patient made a good recovery and was dis- 
charged, about three weeks after her admission, in good condition. Two 
years later the patient again became pregnant and had an abortion at about 
seven months. She recovered without accident. 

She was again admitted to the hospital in active labor near full terra. 
She complained that a few hours previous she had experienced a sudden 
and severe pain as if something in the abdomen had suddenly torn. Labor 
pains stopped, and a physician who was summoned sent her to the hospital. 

Upon examination her temperature was slightly subnormal, her pulse 90, 
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and slie gave little evidence of rupture of the uterus. The uterine muscle 
was not firmly contracted, there was no hemorrhage, the head of the child 
was movable above the pelvis, and no heart sounds or foetal movements 
could be obtained. On vaginal examination a laceration was found on the 
right side, the upper end of which could not be reached from below. The 
cervix admitted three fingers without difiiculty, the membranes had ruptured, 
and the head was movable above the pelvic brim. There was a discharge of 
dark-colored blood from the genital organs. The pelvis was considerably 
contracted, and delivery was accomplished by craniotomy. This was fol- 
lowed by no hemorrhage, but by a considerable failure in the pulse. On 
vaginal examination a rupture of the uterus was easily found, and through 
the rupture the umbilical cord led to the placenta, which had escaped into 
the abdominal cavity. The abdoiben was opened as soon as possible, and 
the placenta found slightly adherent to a portion of the omentum. Hyster- 
ectomy was immediately performed, with the removal of the uterine 
appendages. The patient made an uninterrupted recovery. On examining 
the uterus its contractile portion was found very strongly developed, hut 
the remainder of the womb was deficient in strength and elasticity. 

A second and similar case also reported is that of a patient in her 
second labor who had a flat rachitic pelvis. The patient was admitted to 
the hospital with normal pulse and temperature, the child well developed 
and the head above the brim of the pelvis. The membranes were unrup- 
tured, but labor had not proceeded. After the patient had been under 
observation for some time, and it was seen that she could not deliver her- 
self, version was performed under anmsthesia, and the child was extracted. 
It was somewhat asphyxiated, but revived. The placenta was spontaneously 
expelled, and the uterus contracted well. An abnormal bleeding continued 
from the womb, and, upon examination, rupture of the uterus was found 
extending through the right side of the lower uterine segment to the peri- 
toneal tissue above. 

The treatment consisted of irrigation of the womb with lysol, and packing 
with iodoform gauze. Cold applications were placed over the abdomen, and 
tincture of opium was given. The patient made a good recovery. 

When the history of her first labor was obtained it was found that version 
had been performed, followed by an unusually difficult extraction, and that 
a laceration had then occurred through the same tissues, following the 
version and extraction. 

The third case was a patient in her third labor with contracted pelvis,' at 
whose first confinement three years previously it was necessary to incise the 
cervix to perform craniotomy. At her next labor she was delivered of a 
child by breech presentation, and had fever during her convalescence. 

In her present illness she had received a severe injury by straining and 
falling, and considerable amniotic liquid had escaped. This happened four 
days before admission, and the patient had a chill the night previous. On 
admission she was greatly weakened, and on examination the foetus was 
found in transverse position. Upon vaginal examination the scar was 
found upon the right side of the cervix, extending through the entire cervix 
and somewhat above. Similar scars were also present in other portions of 
the cervix. The membnanes had ruptured and the thigh of the child could 
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be felt within the uterus. The heart sounds were loud and strong, and as 
dilatation proceeded the right arm could be detected. The cervix was 
incised and version w'as performed with extraction, the scars being incised as 
the extraction proceeded to avoid serious injury. The extraction of the arms 
was so difficult that the child died during this manipulation, and craniotomy 
was performed upon the aftercoming head. Upon examination a tear was 
found through the lower uterine segment upon the right side, extending to 
the peritoneum. The patient was treated by gauze packing as in the other 
cases and made a tedious recovery. Her illness was complicated by facial 
erysipelas and by parametritis upon the right side of the pelvis. 

[The writer gives no reason for choosing the method of delivery employed 
in preference to that by abdominal incision. It seems to us that a consider- 
ably contracted pelvis, with the history of rupture of the uterus in former 
labor and with the presence in two of the cases of a living child, justified 
delivery by abdominal incision. The selection of version in a case where 
rupture of the uterus had formerly occurred seems inexplicable.] 

Vaginal Use of Elastic Bags. — Voigt {Archiv fiir Gynahologie, 1902, 
Band Ixvi., Heft 1) reports from the clinic in Dresden the vaginal use of 
elastic bags during labor in 510 cases among 12,445 labors. This was prac- 
tised under antiseptic precautions, the bags being carefully’ cleaned by soap 
and water, by bichloride of mercury, and the vagina douched with bichloride 
of mercury before the bag was inserted. Three indications were recognized 
as justifying this practice : The necessity for retaining the amniotic liquid 
when premature rupture of the membranes occurs or is threatened, the dila- 
tation of the soft parts, and the stimulation of uterine contractions. The last 
indication is regarded as questionable, and Voigt believes that ordinarily 
elastic bags should not be used for this purpose. 

In cases of contracted pelvis .spontaneous labor seemed to be stimulated by 
this procedure, although pelvic contraction is not a valid indication for the 
use of the bag. In cases where the pelvis is slightly flattened where version 
is determined upon, and where the operator wishes to retain thte amniotic 
liquid as long as possible, this method has decided advantage. Irl a highly- 
contracted pelvis, through which a' child cannot be delivered aliv^i, it would 
not only do no good, but positive harm. i 

In cases of deep attachment of the placenta and placenta prmvia this 
method is inferior to the use of the tamjjon of antiseptic gauze. In eclampsia 
where labor is advanced sufficiently to make delivery possible in a short time 
these bags were of use in dilating the soft parts for labor. 

In some cases where labor must be hastened in the interests of the child 
this method was of use, as it increased the uterine contractions and dilated 
the vagina and pelvic floor. In some cases it was seen to be useless, as cica- 
tricial contraction or rigidity was so great as to prevent the good result from 
the method. 

The pains must have already begun to make this method of value, and there 
must be no cicatricial contraction of the cervix, which must be dilated to 
admit one or two Angers ; the bag should be moderately filled only when it 
gives but little’discomfort to patients and does not prevent sleep between the 
pains. Its use does not influence the puerperal period unfavorably, but 
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hastens convalescence by preventing exhaustion. In the interests of the 
child it shortens labor, and thus lessens the danger of fcetal death, 

Urohilinuria during Pregnancy as a Sign of Foetal Death. — In the Annali 
di Ostetricia, 1902^ No. 4, Merbetti reports a series of investigations to 
determine the presence of urobilinuria in pregnancy and to what extent it 
increases at the death of the foetus. He found that it exists in most cases 
of pregnancy, and that it gradually but considerably increases in the event 
of fcetal death. 


Quintuplets. — In the Sei-I-Kwai Medical Journal, 1902, No. 3, vol. xxi., 
Sato reports a case of multiple birth with five foetuses. 

The mother was a multipara, aged thirty-seven years. She married at 
fifteen years, and had borne a number of ehildren, with easy parturition. 
There was an heredity of multiple conception on the side of her father’s 
family. The last menstruation appeared in April, and parturition took 
place at about the eighth month of pregnancy. Her physicians were not 
summoned until she was in active labor, when it was learned that she had 
experienced considerable inconvenience during pregnancy through excessive 
size and general dropsy, well marked in the lower extremities. She worked 
as usual until a few days before parturition. She had supernumerary nipples. 
Labor proceeded spontaneously. The first child, a boy, was delivered, 
covered with the membranes ; four minutes afterward the second child, a girl, 
was delivered ; five minutes later the third child, a boy, was born, followed 
by a common placenta for the first and second children ; after another five 
minutes the fourth child, a girl, was delivered by the feet, and another 
placenta for the third and fourth children Avas expelled. It was then sup- 
posed that all of the children had been delivered. 

On examining the abdomen a foetal head was felt above the navel, and 
upon gentle pressure the fifth child, a boy, was brought down and delivered. 
A single placenta for the fifth child was shortly afterward discharged. There 
Avas a moderate hemorrhage, Avhich ceased upon tamponing and compressing 
the uterus. 

The first placenta weighed 666 grammes, the second 685 grammes, and the 
third 277 grammes. The weight of the children varied from 1111 grammes to 
1555 grammes. The children were inferior in development, and soon suc- 
cumbed. 


The Estimation of the Transverse Diameter of the Pelvis in the Par- 
turient Woman.— Sakdsteix {Journal of Obstetrics of the British Empire 
October, 1902) contributes a paper in which he gives the results of his 
measurements of the pelvis to obtain the transverse diameter in the parturient 
woman. After a thorough study of various sorts of pelves he comes to the 
conclusion that for practical purposes the transverse diameter of the pelvic 
brim is to be estimated in any pelvis by simply dividing the intercristal 
diameter by two. This very simple method will enable the obstetrician, 
from external measurements, to deduce the important measurements desired 
internally. 
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Rapid Development of a Fibrosarcoma of the Tonsil. —At a meeting 
of the Chicago Laryngological and Climatological Association, April 21, 
1902 {Journal of the American Medical Association, May 24, 1902), Dr. 
Charles M. Robertson narrated the case of a farmer, aged sixty-two 
years, who acquired an extensive fibrosarcoma of the tonsil and soft palate, 
which began in a small swelling above the left tonsil a few days after that 
organ had been pricked with a straw in use for picking the teeth. By the 
end of eight weeks it had developed into a large tumor occupying the left 
palatal arch, well down to its base, involving the tonsil and the side of the 
pharynx as far as the epiglottis, and up behind the edge of the hard palate 
as far as the left Eustachian tube. It extended forward into the month to 
within one inch of the incisor teeth. The following week the growtli was 
removed under chloroform anaesthesia, and w'as found to be encapsulated. 
Twenty months had passed without recurrence. 

(Edematous Laryngitis.— Dr. F. E. Ross, of Erie, Pa., reports the fol- 
lowing case {American Medicine, May 24, 1902) in an habitual drunkard, 
aged forty-three years, complaining in great distress of inability to talk or 
swallow, found to be due to an oedematoiis uvula as large as a man’s thumb, 
and which was relieved by scarification. Three hours later Dr. Ross was 
summoned to a saloon, where he found the same man suffering with intense 
dyspnoea, for which he opened the trachea with a tenotome from his pocket 
case, and kept the wound patulous with a pair of uterine forceps. The 
patient was taken to a hospital and a tracheal tube inserted. Although the 
dyspnoea was relieved, the mdema progressed so that by the evening of the 
first day the whole anterior and lateral cervical regions were enormously 
distended, the effusion extending down over the clavicles on to the chest. At 
the end of the first day it began to subside, and on the third day the tube could 
be removed. The patient left the hospital npon the eleventh day. As to 
etiology, the oedema was believed to be of nephritic origin. 

Adenoma of the Nose, with Incipient Sarcomatous Metamorphosis : 
Removal by External Access — Dr. Enil Mayer, of New York, reports 
{American Medicine, August 2, 1902) a case of an Irishman, aged sixty-eight 
years, who had suffered for twenty years, subsequent to a kick from a horse, 
depressing his nose and producing obstruction to his breathing. During the 
six years previous to his being sent to Dr. Mayer his physician had removed 
numbers of polypi, with some relief; but during the last year the character 
of the growth had so changed that he suspected sarcoma and advised radical 



T^ARYNGOLOGY. 


177 


procedure. Dr, Mayer found the left side of the nose deformed, with a 
large tumor on the left occluding both nasal passages. The entire hard 
palate was depressed and the presenting tumor soft and yielding, the growth 
extending into the posterior nares, and the slightest touch produced hemor- 
rhage. 

The nose was cut through on the left and drawn aside with retractors, 
revealing an immense growth, which was thoroughly evulsed with forceps 
and curette. “ It was found that the whole mass had originated from the 
left middle turbinated bone, and this place was thoroughly cauterized. 
There was entire absence of the vomer, the nasal bones on the left, and of 
most of the superior maxilla that formed the hard palate. The cartilag- 
inous septum was not affected, while the bones had become entirely absorbe'd. 
There was no evidence, however, of involvement of the bone so far as the 
growth was concerned ; hence no part of the superior maxilla was removed. 
The patient made an excellent recovery.” The examination of the tumor 
showed it to be formed mainly of papilliform adenomatous tissue, the 
balance consisting of small myxomatous polypi. 


Phlegmonous Laryngitis — At the meeting of the Chicago Laryngological 
and Climatological Association, April 21, 1902 {Journal of the American 
Medical Amciation, May 24, 1902), Dr. O. T. Freer read the history of a 
“ Case of Phlegmonous Laryngitis Terminating in Abscess in Front of the 
Larynx,” in a man, aged fifty-four years, who had never been ill before. It 
suddenly began in the night in a, glossitis, attendant with dyspnoea and 
tumefaction around the larynx, with gradually increasing stenosis, which 
necessitated tracheotomy on the tenth day, and it was forty days before the 
canula could be dispensed with. 


Supernumerary Uvula. — D r. Joseph Mullen, of Houston, Texas, depicts 
{Laryngoscope, May, 1902) a case of this anomaly in a male negro, twenty- 
five years of age, well developed and in apparent good health. 

Fatal Membranous Glossitis. — At the meeting of the Toronto Clinical 
Society, May 7, 1902 {Journal of the American Medical Association, May 24, 
1902), Dr. a. J. Harrington reported an unusual case of membranous 
glossitis, of which he stated he could find no trace in the literature. The 
specimen was presented. The condition occurred in an infant, aged eleven 
months — a fine, healthy, robust child. It had measles in March, 1902. On 
April 8th the whole cast of the tongue exfoliated, and the system of the 
child was thoroughly saturated with sepsis. The child died the following 
morning. 


A Durham Tube in the Right Bronchus.— Dr. E. D. Ferguson, of 
Troy, reports {American Aledicine, February 1, 1902) a case in which the 
outer canula of a Durham tracheotomy tube had fallen into the right 
bronchus, owing to lack of the collar at the distal extremity in front of the 
shield. After an extensive incision of the trachea, nearly to the bifurcation, 
the missing canula could be felt by the finger in the right bronchus, and its 
upper edge was seen by reflected light from a head mirror, so that it was 
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promptly removed with forceps. The jDatient, a woman, aged forty-two 
years, made an excellent recovery. 


The Chemical Pathology of the Saliva and of the Pharyngeal Secre- 
tions as a Means of Diagnosis. — A paper on this subject was read by Dr. 
D. Braden Kyle, of Philadelphia, before the Twenty-fourth Annual Con- 
gress of the American Laryngological Association {American Medicine, July 
12, 1902). Examinatiou of the salivary reaction by the use of litmus paper 
in the mouth is practised more or less frequentlj' in attending to buccal, 
oral, and pharyngeal diseases, but special chemical investigation of the 
constituents of the secretions is rarely practised. In the paper before us the 
writer refers to his own observations commencing in 1895-96, and also to 
those of the dentists Michaels, of Paris, and Kirk, of Philadelphia ; and he 
believes that a good many throat and nasal affections, reflex and otherwise, 
could probably he traced in origin to perverted salivary secretion. 


DERMATOLOGY. 


UNDER THE CHARGE OF 

LOUIS A. DUHRING, M.D., 

PROFESSOR OF DERMATOLOGV IN THE UNIVERSITV OF PENNSYLVANIA, 

AND 

MILTON B. HARTZELL, M.D., 

INSTRUCTOR IN DERMATOLOGY IN THE UNIVERSITY OF PENNSYLVANIA. 

The Occurrence of Bullae in Lichen Planus.— Whitfield {British Jour- 
nal of Dermatology, May, 1902) reports the case of a single woman, twenty- 
seven years old, in whom an extensive eruption of lichen planus was accom- 
panied by vesicles and bullae upon the legs and feet. A histological 
examination of the fluid found in the bullae showed a small number of 
leucocytes, of which about 20 per cent, were eosinophile and the remainder 
polynuclear. There were also a few staphylococci and streptococci present. 
As to the relation of arsenical treatment to the occurrence of this unusual 
complication, the author found that out of seventeen reported cases nine had 
not taken arsenic before the appearance of the bullae. In most cases the 
bullae corresponded exactly with the papular lesions. No constant blood 
alteration, such as eosinophilia, etc., was present. 


A Case of Hyphomycetic Granuloma of the Skin.— Schamberg {Journal 
of Outaneous and Genito- Urinary Diseases, September, 1902) reports the follow- 
ing interesting and unusual case : A woman, aged forty years, had upon the 
right forearm two large patches elevated a half-centimetre or more above the 
surrounding skin, having a mammillated surface almost papillomatous in 
character; they were of a dull red color, firm to the touch, and quite tender, 
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A few days after coining under observation a pustule developed a short 
distance from one of the patches, which rapidly increased in size, ruptured, 
and became a small, rapidly growing tumor of granulation tissue. From 
time to time other pustules appeared which followed the same course. 
Under applications of acetanilid and a weak solution of permanganate of 
potash marked improvement took place. Microscopic, examination of sec- 
tions showed a fungus consisting of mycelial threads staining with gentian 
violet scattered throughout the cell-infiltration in the corium. Culture and 
inoculation experiments were negative. As the author was not certain of 
the trichophytic nature of the fungus he preferred to report the case as a 
hyphomycetic granuloma. 

Primary Actinomycosis of the Occiput. — Bohm (Archiv/Ur Dermatologic 
und Syphilis, Bd. lix.. Heft 3) reports a case of primary actinomycosis occur- 
ring in the occipital region. The patient, a butcher, twenty-six years old, 
had an acute inflammatory swelling, accompanied by fever and pain. U nder 
treatment with ice-bags and solution of acetate of lead the inflammatory 
symptoms subsided, but the swelling remained. After a time scattered, firm 
nodules appeared in the swollen parts, which slowly underwent softening, 
forming abscesses which opened spontaneously. In the fluid evacuated from 
these abscesses were yellowish-gray granules, which were found by micro- 
scopic examination to contain the actinomyces fungus. After dividing the 
fistulas, pure tincture of iodine was injected, which produced marked 
improvement, so that after two months’ treatment, during which about 
twenty-five injections were made, the disease was cured. No recurrences 
have taken place in three years. The author thinks infection occurred 
through scratching the scalp with the fingers, which had been soiled by 
handling the flesh of an actinomycotic bullock or hog. 


Psoriasis following Nervous Shock.— Balzer and Fadre-Beaulieu 
{Annales de Dermatologic et de Syphiligraphie, 1902, No. 6) at a recent meeting 
of the Societe Frangaise de Dermatologie et de Syphiligraphe reported the 
case of a man, aged fifty-four years, who, after seeing one of his children 
narrowly escape being run over by a tram-car, was seized with nervous 
trembling, chills, and fever so severe as to confine him to bed. The next 
day red spots were noticed upon the left forearm which were followed in a 
day or two by others upon the chest and legs. Fifteen days later, upon his 
admission to the hospital, he presented a typical guttate psoriasis. The 
patient had never had any cutaneous affection previous to this attack of 
psoriasis, nor was psoriasis present in any member of his family. 

A Case of Dermatitis Verrucosa Probably Caused by the Bacillus Coli 
Communis. — Anthony {Journal of Outaneoiis and Qenito- Urinary Diseases, 
August, 1902), under the above title reports a case in which a lesion clinically 
resembling tuberculosis verrucosa cutis followed a burn with muriatic acid. 
At the base of the thumb was a patch of vegetating papillae surrounded by 
a red zone one centimetre wide, in which were numerous small abscesses 
from which a drop of pus could be evacuated by pressure ; pus could also be 
squeezed from the apices of many of the papillae. Blastomycosis, tubercii- 
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losis verrucosa cutis, and streptococcic dermatitis were excluded With 
ordinarj’ stains a short bacillus was found in the pus which was fully 
identified as the colon bacillus. Examination of sections showed an enor- 
mous proliferation of the epithelium of the epidermis. Here and there were 
formations resembling, in a slight degree, the so-called epithelial pearls found 
in cancer of the skin, but these were not at all typical. Small abscesses were 
also present which were filled with polynuclear leucocytes. 

The Treatment of Lupus Vulgaris by Applications of Radium.— 

Hallopeatj and Gadatjd [Annales de Dermatologie el de Sijphiligraphie, 1902, 
No. 71), at a seance of the Societe Frangaise de Dermatologie et de Syphili- 
graphie, presented a patient with a verrucose lupus vulgaris of the hand 
which had been much improved by apfdications of radium. The first appli- 
cation was made during seventy-two hours, and produced a lasting discolora- 
tion ; fifteen days later ulceration followed. Two months later another 
application of radium was made, lasting one hundred and twenty hours ; 
this produced a loss of substance which still persisted. Seven other applica- 
tions were made of twenty-four houi-s’ duration ; these left no trace. Com- 
pared with the condition presented during former visits to the hospital, the 
improvement was very considerable. The verrucous elevations had disap- 
peared, leaving a smooth cicatrix of healthy aspect. 

Upon the same occasion {Ibid) Danlos reported four cases treated in the 
same manner, and expressed the opinion that there was a great future for 
radium in dermatotherapy. Its employment was justifiable in erythematous 
lupus and lupus vulgaris, in hypertrichosis, superficial cancers, nsevi, etc. 

Psoriasis following Vaccination. — Doee {Brhish Journal of Dermatology, 
September, 1902), at a meeting of the London Dermatological Society, pre- 
sented three patients in whom a more or less extensive psoriasis appeared 
after vaccination. The first patient was a young man, aged twenty years, 
without any history of a previous skin affection. On the eighth day after a 
revaccination a red, scaly eruption appeared upon the legs, which soon 
extended to the arms and trunk. Upon appearing at the hospital he pre- 
sented an extensive psoriasis, which differed from an ordinary attack only in 
the fact that the site of the vaccination was marked by circular, red, scaly 
patches. The second case occurred in a woman, aged thirty years. The 
vaccination did not heal for two months, and eventually became covered with 
red, scaly patches, which were followed by others on various parts of the 
body. When seen she had typical psoriasis. The patient was otherwise 
healthy, and had not had any skin affection previously. The third case was 
a young woman, aged eighteen years, in whom, after vaccination, a “ red, 
patchy rash ” appeared which, disappearing in three days, was followed by 
psoriasis presenting the usual features. In this case there was a history of 
an eruption at eleven years of age resembling the present one. 

Noma and Hospital Gangrene.— Matzenauer {Archivfur Dermatologie 
und Syphilie, Band lx. Heft 3) in a recent paper attempts to prove that, 
clinically as well as bacteriologically, noma and hospital gangrene are identical 
processes. From a study of the literature of the affection it is evident that 
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noma occasionally occurs epidemically ; and the circumstance that numbers 
of cases quickly follow one another in institutions proves that it is transferred 
from one patient to another. It always develops where there are already 
defects in the mucous membrane. Clinically there is no definite dividing 
lifle between noma and hospital gangrene ; they are both an inflammatory 
process wdiich early leads to coagulation necrosis of the tissues. The bacilli 
found in noma agree in form, size, and tinctorial characteristics with those in 
hospital gangrene. The author concludes that, since clinically no definite 
line can be drawn between these two affections, and since the histological 
and bacteriological findings are the same, noma can only he regarded as a 
form of hospital gangrene. 

An Anomalous Superficial Dermatitis Occurring during Typhoid Fever 
and Having Some Resemblance to Psoriasis Rupioides.— E oliLeston and 
Merger {British Journal of Dermatology, June, 1902) report the case of a 
married woman, aged twenty-eight years, with a typical attack of pronounced 
typhoid fever, in whom, besides the ordinary typhoid roseola upon the abdo- 
men, there was an eruption of peculiar round and oval lesions resembling 
the early stage of seborrhoeic eczema. These rapidly increased in size and 
number, there being about twenty small round circles and oval areas of 
varying sizes. The lesions began as erythematous macules, slightly rough 
to the touch, and scarcely raised above the surface. A greasy, brownish- 
gray or greenish scale formed on this erythematous base resembling closely 
a flat limpet in shape. Upon the flattened apices of several of these scales 
there were yellowish, cheesy nodules, but no distinct pustulation. The scales 
after a time separated spontaneously, the skin beneath being normal in the 
centre, hut presenting an erythematous margin which gradually broadened 
and faded, in this way producing confluent rings. The eruption was prac- 
tically limited to the lower part of the chest and front of the abdomen. 
Bacteriological examination showed the staphylococcus albus, but no typhoid 
bacilli nor any fungus. 
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Etiology of High] Myopia.— Gdttmann, Breslau (Graefe’s Archiv. of 
Oph., 54, ii.), analyzes ten years' clinical material in Professor Magnus’ poly- 
clinic. Of 49,200 patients — 48.9 per cent, males, 61.1 per cent, females — 
3688 were aflected with myopia of both eyes (anisometropia excluded). 
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equalling 7.5 per cent., a proportion not greatly different from that of other 
Continental clinics. Of these, 57 per cent, occurred in males and 43 per 
cent, in females, confirming previous statistics as to the greater liability of 
the male sex to myopia. 

Of high degrees, 6 D. and upvrard, there were in round numbers 1000— 
27 per cent, of the total number of myopes and 2.1 per cent, of the entire 
clinical material. A striking result comes out from the study of these 1000 
cases as regards the proportion of the sexes affected with high myopia, viz., 
36 per cent, in males and 64 per cent, in females, almost the direct opposite 
of the proportional distribution of low myopia. It appears that high myopia 
is about twice as prevalent in the female as in the male sex. This striking 
excess admits of but one explanation, viz., that such myopias, not dependent 
upon close work, are largely cases of essential myopia, to which the female 
sex shows a special predisposition. 

From a further analysis the author concludes that three-fourths of all 
cases of myopia of high degrees are instances of essential myopia, and but 
one-fourth is found in subjects who have been engaged from an early age at 
very close work — occupational myopia. The latter form is about equally 
prevalent in both sexes, whereas the female sex is more than twice as liable 
to essential myopia. Of high myopias in men one-third are dependent npon 
close work, and but one-fifth in women. Occupational myopia of 10 D. and 
over is much rarer than essential myopia equally high. Complications of 
the fundus occur in 28 per cent, of high myopia. Accordingly the female 
sex is more than twice as predisposed as the male. Of the complications the 
most frequent is lesion of the macula. Detachment of the retina is rare. 
High essential myopia is more likely to be attended with complications than 
similar degrees of occupational myopia. 

In over two-thirds of all instances of high myopia, essential and occupa- 
tional, no hereditary influence can be traced. 

A Study of the Sense of Sight Shortly after Operations Successfully 
Performed on Adults for Congenital Blindness. — Koenigsberg, Orenburg 
(translated from the Russian by Garrick in the Scot. Med. and Stirg. Journ., 
July, 1902), made a study of what was actually recognized by the sight alone 
in three subjects successfully operated for congenital cataract at the ages of 
sixteen, eighteen, and twenty-eight years, respectively. In each case the 
most familiar objects could not be recognized until they had been touched. 
After they had been learned by the sight, sight alone was adequate for their 
subsequent recognition. The appreciation of space and distance was only 
attained after prolonged practice. On the other hand, objects were seen from 
the first as they are, and not reversed in spite of their being so imaged upon 
the retina. When a cylinder with concentric bands of different colors was 
shown, the patients at once named the respective positions of the bands. On 
asking the subject of the experiment to touch the upper part of the cylinder 
the hand was quickly stretched to that point, and the same test was em- 
ployed in defining the lower part of the cylinder and with a like result. 


The Nerve Supply of the Lacrymal Gland. — Parsons {Rogal London 
Hospital Reports, May, 1902) reviews the anatomical, histological, embryo- 
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logical, physiological, and pathological evidence of, and records some further 
observations upon, the nerve supply of the lacrymal gland. It has generally 
been considered that the secretory nerve fibres to the gland are derived from 
the fifth nerve. Some observers, reasoning principally from analogy with 
the salivary gland, have included the cervical sympathetic as an additional 
source of supply. More recently the seventh has been alleged to be the 
secretory nerve, and not the fifth. The writer inclines to this view, while 
admitting that the question is not yet settled. 

Sympathetic Inflammation Affecting the Posterior Part of the Uveal 
Tract. — Fisher {Royal London Ophthalmic Hospital Reports, May, 1902) 
refers to two main classes of sympathetic ophthalmia. Of these iridocyclitis 
forms by far the larger; the other constitute but a small fraction. The 
latter are invariably called cases of neuforetinitis or papilloretinitis. 

The prognosis in these cases is much better than in inflammations of the 
anterior uvea. Fisher thinks that it is the posterior uveal tract and not the 
nerve and retina which is primarily aflTected. In this condition the chorio 
capillaries might still retain a sufficiently free circulation to allow the retina 
which it helps to nourish to regain its full function, which is hardly to be 
expected in true inflammation of that structure. He reports a case. 


Treatment of Incipient Cataract by Collyria and Ocular Baths of 
Iodine. — Badal {Joicrn. de Med. de Bordeaux, No. 29, 1901) has used 
collyria of sodium or potassium iodide in the strength of 1 : 250 for the 
collyria and 1 : 40 for the baths in incipient cataract ; one or two drops of 
the collyria to be dropped into the eye morning and evening; the baths to 
be used twice a day in an eye cup. He has never seen any cataract become 
retrograde as a result of the treatment; but he affirms that in certain cases 
development has been arrested, and in a still larger number the progress 
has been unusually slow. 


Treatment of Diphtheritic Conjunctivitis by the Instillation of Anti- 
toxin into the Conjunctival Sac.— Chesneau {Gazette Med. de Nantes, Feb- 
ruary 15, 1902) reports upon the instillation of Roux’s serum, every two 
hours in two drop-doses, into the palpebral fissure, in alternation with 
lemon juice. Eleven children, between the ages of fifteen months and two 
years, were so treated, with the most satisfactory results. Upon the second, 
or at latest the third day, the swelling of the lids went down, the folds in the 
skin reappeared, and the false membrane w'as reproduced only in spots. In 
four or five days the disease had become simply a common catarrhal con- 
junctivitis, which rapidly recovered. Of prime importance was the absence 
of corneal complications in this series of cases. 


Tuberculous Dacryoadenitis and Conjunctivitis.— Stieren, of Pitts- 
burg, Pa. {Johns Hopkins Hospital Bulletin, November, 1901), reports a case 
of tuberculosis of the lacrymal gland and ocular conjunctiva, with a review 
of the literature — twelve other reported cases. 

Notwithstanding the great prevalence of tuberculosis, the eye enjoys 
greater freedom from tuberculous invasion than any other part or organ. 
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This immunity is due to the fact that the eye is almost constantly exposed 
to a lower degree of temperature than that in which the tubercle bacillus 
thrives, is very often exposed to the direct sunlight, is constantly bathed in 
and flushed by the tears, and expulsion of germs from the conjunctival sac 
is aided by the movements of, the lids. The epithelial structure of the 
exposed parts of the eye, resting on a basement membrane, affords very 
little opportunity for invasion and growth. 

The case reported occurred in a colored girl affected with general tuber- 
culosis. The growth disappeared almost entirely without surgical interven- 
tion, this having been refused. The discharge and curettings were exam- 
ined for tubercle bacilli, but always with a negative result. 

The author’s conclusions are : 

1. Tuberculosis of the conjunctiva may be either ectogenous or ento- 
genous ; tuberculosis of the lacrymal gland must be hematogenous. 

2. The presence of the tubercle bacillus in tuberculous conjunctivitis and 
tuberculous dacryoadenitis is not a sine qua non of the diseases. 

3. Tuberculous conjunctivitis and dacryoadenitis may undergo cure. 
Surgical intervention is indicated only after therapeutic and proper 
hygienic measures fail. 
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Causation of Beriberi.— In the July number of this Journal (p. 84) 
were given certain facts pointing to decorticated (white) rice as a cause of 
beriberi. Additional evidence that the disease is of alimentary origin is 
given by Dr. Arthur Stanley {Journal of Hygiene, July 1, 1902, p. 369), 
who shows that, in Shanghai, the Chinese prisoners under municipal police 
supervision are attacked more extensively than is the general public. The 
incidence in four widely separated prisons, completely isolated in every 
respect, was of approximately the same degree, but greatest where the 
length of incarceration was most prolonged, namely, at the jail. None of 
the European or Indian staff at these places was affected, although they 
resided in the same compound. This excludes soil and immediate sur- 
roundings as a cause. The fact that the disease occurs mainly among 
natives aggregated for periods longer than one month favors the idea of its 
propagation by contagion. Again, the operation of the infective agent, 
whether conveyed in food, or by parasites or by contagion, would be 
favored by aggregation of potentially infective units. The food supply of 
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three of the four prisons was from different sources, but the rice in use at 
all four was found to be of poor quality, weevilly, and mouldy. A change 
was made in the rice at all the prisons ; an excellent quality of Annam rice 
was procured at an increased price. From the beginning of August the new 
rice was given out every three days. Toward the end of September, the 
number of cases diminished markedly, and in October they ceased. In 
spite of this fact, and because of a to-be-expected seasonal diminution, 
Stanley says the " results of the rice experiments were, therefore, probably 
negative,” which finding would suggest that whoever chose that particular 
time for experimentation had not all of the qualifications of a true scientific 
investigator. 

Stanley, in spite of an evident disinclination to believe in the rice theory, 
mentions the following facts, which certainly (Support it; In Japanese 
prisons beriberi has become a rarity since the daily allowance of rice was 
changed to a mixture of barley and rice in the proportion of 6:4, In 
1899, the prisoners at hfugata were fed on Chinese rice, and from January 
to March, 400 of their number (1000) had beriberi. Those supplied with 
white (decorticated) rice were affected more extensively than those supplied 
with red rice. In Corea, where the Japanese and Coreans live side by side, 
the former eat rice and have the disease, and the latter live chiefly on peas, 
without rice, and escape. In the Straits Settlements, the Tamils decorticate 
’their rice after it is cooked, and have very few cases of beriberi ; while the 
Chinese and Malays eat rice that has been husked a year or longer, and 
suffer extensively. 

From a series of sixteen conclusions with which Stanley’s paper termin- 
ates the following may be quoted as having a bearing on the theory of 
alimentary origin : 

6. Inasmuch as, apart from rice, the food supply of three out of the four 
prisons was from different sources, and a change of rice for all the prisons 
to one of recognized good quality produced no well-marked effect on the 
prevalence of the disease in two months, food infection would appear not to 
be a factor in the cause. 

7. Beriberi being a peripheral neuritis, which is a pathological condition 
usually associated with toxmmia, food would, in the absence of a primary 
lesion (as in diphtheria), seem specially indicated as a cause. For the same 
reason the cause would be met with in specifically contaminated food rather 
than in either qualitative or quantitative changes iu diet. 

8. The marked and apparently primary degenerative action of beriberi on 
heart muscle, like that produced by diphtheria, and to a less degree by 
influenza and alcohol and arsenic poisoning, all of which may also cause 
peripheral neuritis, and the remarkable clinical resemblance of beriberi 
to diphtheria in the frequency of death from sudden heart failure, w'ould 
also indicate a form of chronic poisoning. 

9. The identity of the pathological changes in beriberi, diphtheria, and 
arsenic and alcohol poisoning, and the grouping of alcoholic poisoning 
with ergotism, pellagra, and lathyrism, which are caused by poisons pro- 
duced by parasites in vegetable foods, suggest the possibility of the cause of 
beriberi being a toxin derived from an extraneous parasite of some article 
of food. 
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11. The oft-repeated statement that a beriberi patient recovers quickly 
when removed to a fresh locality may not indicate that this disease is a 
place infection, but rather that the source of the toxin may be removed by 
change of residence. 

13. Something more is required for the prevention of beriberi than atten- 
tion to the general rules of sanitation, such as ventilation, cleanliness, and 
diet. Moreover, isolation of cases as they arise, followed by disinfection, 
does not suffice to limit the disease. 

14. The maximum incidence of beriberi in Shanghai being at the end of 
the tropical summer (the remainder of the year being quite temperate), the 
liability to recurrence yearly at this season in the same patient would be 
compatible with the elaboration of a toxin favored in its origin by the 
period of maximum atmospheric heat and moisture. 


The Presence and Vitality of Bacteria in Oils. — D e. Baldas {Gironak 
della Reale Soc. Italiana d’lgiene, February, 1901) notes that while surgeons 
are careful to secure the complete sterilization of all the water they use in 
the performance and subsequent treatment of operations, the possibility of 
oils and fats applied as vehicles of drugs to the absorbent and denuded sur- 
faces of wounds and burns or to mucous membranes being the means of in- 
troducing septic or even pathogenic microbes does not appear to have been 
thought of. Dr. Baidas, impressed by the fact that the tubercle bacillus, 
and more often pseudoluberculous bacilli, had been detected in butter, 
began by examining the fats and oils most used in commerce and freely 
exposed to contamination from the air, and next those used in medicine and 
surgery. He found in these many of the hyphomyceti, of which the peni- 
cillium glaucum was the most frequent; the schizomyceti occurred more 
rarely, and he failed to discover any pathogenic germs in the crude oils. But 
as their absence in the samples in question was no proof that they might 
not be introduced, he proceeded to the experimental sowing of the oils with 
various pathogenic bacteria. When the oils were heated to considerable 
temperatures the germs rapidly disappeared, but at ordinary temperatures 
thej*^ retained their vitality unimpaired for two months, the duration of his 
observations. He did not employ the B. anthracis on account of its excep- 
tional vitality, but he found that the B. coli, Eberth’s bacillus, and the 
staphylococcus aureus and .albus lost none of their vitality and virulence. 
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DISEASES OF THE PANCREAS.^ 

By John B. Deaver, M.D,, 

SURGEOK-IN-CHIEF TO GERMAN HOSPITAL, PHILADELPHIA. 

The pancreas is situated in the epigastric and left hypochondriac 
regions, on the body of the first lumbar vertebra, and from its 
protected position is less liable to injury and also less accessible to 
surgical manipulation than the other abdominal organs. Ashhurst 
quotes a table of 868 cases of injury to the solid viscera of the abdo- 
men, of which only 1.5 per cent, were injuries to the pancreas. It is 
an elongated organ, measuring from 12 to 20 cm. in length, 4 to 5 cm. 
in width, and weighs from 60 to 100 grammes. It is pinkish in color 
and soft in texture, and may conveniently be divided into the head, 
neck, body, and tail. 

Glinski has pointed out anomalies of the pancreas due to disturb- 
ances during development, and notes several forms of accessory and 
divided pancreas. An annular deformity, with resulting constricture 
of the duodenum, has been observed by Tieken. 

The pancreas is a racemose gland made up of numerous lobes and 
lobules held together by a connective tissue framework and closely 
resembling the parotid gland in its structure. The secreting glands 
and acini are composed of high columnar cells becoming lower in the 
smallest ducts and again columnar in the larger ducts, which unite 
and empty into the pancreatic duct of Wirsung. 

Langerhans, in 1869, after a careful study of the pancreas of rabbits, 
which closely resembles that of other mammals, described groups of 
cells, irregularly polygonal and having a round nucleus situated in the 

t Read before the West Penn Medical Society, Pittsburg, NoTember 25, 1902. 
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parenchyma of the lobules ; these are termed the “ islands of Langer- 
hans.” They are of the same origin as the' glandular acini, but are 
independent of them, and have an intimate relation with the vascular 
system, the capillaries forming a network with a tortuous course and 
resembling the glomeruli of the kidney. The “ islands ” are three and 
a half times more numerous in the tail of the organ than in other por- 
tions, and probably have some special function, imperfectly understood 
as yet, but probably having some relation to carbohydrate metabolism. 
Lewaschew claimed that he could increase their number by overstimu- 
lation of the gland with repeated injections of pilocarpine and by over- 
feeding, and that this increase took place at the expense of the acini ; 
but Opie by a series of careful experiments on dogs found that pro- 
longed stimulation does not transform groups of acini into “islands of 
Langerhans.” 

The relation of lesions of the pancreas to diabetes is of great interest, 
and Opie and others have found marked changes in the “ islands of 
Langerhans ” in this connection without any alteration in the paren- 
chyma of the gland. 

The pancreatic or Wirsung’s duct commences near the tail of the 
pancreas and passes from left to right, becoming larger as it receives 
the tributaries, and at the neck of the gland turns slightly downward 
and backward, and unites, near the head of the pancreas, with the 
common bile-duct, and they together form the ampulla of Vater, which 
empties by a narrow opening into the posterior surface of the duodenum, 
about three inches from the stomach. In nearly every instance a 
second or accessory duct is present — Santorini’s duct. This leaves the 
main duct before its union with the bile-duct, passes behind the latter, 
and is continued forward into the duodenum, about two inches from 
the stomach and about one inch above the opening of the diverticulum 
of Vater. Schirmer in a study of 105 anatomical specimens found 
that in all but 2 instances some evidence of a second duct was present, 
and that in 53 per cent, of the cases this accessory duct was capable of 
draining the pancreas, and at the same time was not subject to stop- 
page by gallstones. Biinger found an accessory duct in only 10 per 
cent, of 58 cadavers examined. 

The diverticulum of Vater is about 8 mm. in length, conical in 
shape, with the apex opening into the duodenum on a longitudinal 
fold of mucous membrane, and the two ducts opening into the base 
rather nearer the posterior than the anterior wall. Biinger, however, 
states that in 98 to 99 per cent, of his 58 examinations the two ducts 
did not unite, but opened at separate points in the duodenum, and that, 
as a rule, the pancreatic passed beneath the bile-duct. 

These anatomical peculiarities are interesting because of the etiology 
of pancreatitis. Opie makes the following statement in reviewing a 
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case of Halsted’s: “A small gallstone impacted in the diverticulum 
of Vater may occlude the common orifice of the hile-duct and duct of 
Wirsung and convert them into a continuous closed channel. Bile 
enters the pancreas by way of the pancreatic duct, and the pancreas 
becomes the seat of inflammatory changes characterized by necrosis of 
the parenchymatous cells, hemorrhage, and the accumulation of inflam- 
matory products. Anatomical peculiarities of the diverticulum of 
Vater do not permit this sequence of events in all individuals.” 

The pancreas holds a relation to many important structures, and 
the severity of the symptoms when it is attacked by disease is undoubt- 
edly due to this relation. The head is in intimate relation to the curv- 
ing duodenum and to the superior mesenteric vessels, and is crossed by 
the transverse colon. Sometimes a prolongation reaches the leaser curve 
of the stomach. The body is in contact with the stomach anteriorly, 
and with the diaphragmatic crura, vena cava, aorta, superior mesenteric 
vessels, left kidney, and suprarenal gland posteriorly. It is also in re- 
lation with the coeliac axis, solar plexus, and splenic artery. The tail 
is in contact with the anterior surface of the spleen. 

The blood supply of the pancreas is derived from the splenic, hepatic, 
and superior mesenteric arteries, and is returned into the portal system. 

The lymphatics terminate in glands lying on the splenic and superior 
mesenteric arteries and between the pancreas and spleen and pancreas 
and duodenum. 

Branches from the solar plexus furnish the nerve supply. 

The peritoneum is derived from a reflection of the transverse meso- 
colon. 

The secretion from the pancreas is clear, alkaline in reaction, with 
a specific gravity of about 1030, and contains four ferments, trypsin, 
amylopsin, steapsin, and a milk-curdling ferment. Steapsin is the 
fat-splitting ferment and is frequently a factor in the production of 
fat necrosis, Baker, in 1882, was the first to describe this condition, 
which has since been investigated by Langerhans, Hildebrand, Flex- 
ner, Opie, Korte, and others, and has furnished a fertile field for 
experimental study. By fat necrosis is meant the action of the pan- 
creatic secretion upon surrounding fat areas and the splitting of this 
fat into fat acids and glycerin, and the combination of the fatty acids 
with lime salts with the resulting formation of whitish patches in the 
omeutum, mesentery, and subperitoneal fat, and occasionally in the 
pericardial or subcutaneous fat as well. 

In experimental work fat necrosis has been produced by ligating 
the pancreatic duct in animals and stimulation of the pancreas by 
pilocarpine. The animals lived for twenty or thirty days after the 
operation, thus allowing the pancreatic secretion to penetrate for some 
distance, and both Opie and Flexner have obtained fat necrosis of the 
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epicardial fat in tins wa)\ Associated with the fat necrosis, hemor- 
rhage of the pancreas has usually been observed, and the action of the 
glycerin set free has been ascribed as the cause, but proof as yet is 
wanting. 

The pancreas is rarely injured, owing to its protected situation, but 
this occurs occasional!}^ as the result of blows upon the abdomen or 
from behind, and gunshot or stab wounds. The late President 
McKinley was wounded in the pancreas indirectly, and the organ 
became necrotic in part, though no fat necrosis occurred. 

The injury will be followed by rapid onset of shock and early col- 
lapse, and, if the pancreas alone is injured, little bleeding follows. The 
combination of the digesting action of the pancreatic ferments with a 
bacterial infection from the wound itself necessitates immediate opera- 
tion and the repair of the injured organ ; but in most cases other 
viscera, like the spleen or liver, are involved, and severe hemorrhage 
makes the prognosis far from hopeful. Injury of the pancreas which 
is not so severe as to cause rupture may induce the formation of 
inflammatory cysts, especially into the lesser peritoneal sac, with the 
foramen of \Yinslow closed by inflammatory process. These tumors 
form with great rapidity. Chronic pancreatitis may follow bruising 
or result from injury to the pancreas during operations upon the 
stomach or biliary passages, when, from the difiiculty of the operation, 
the pancreas has been excessively handled ; therefore, these operations 
should be done with the greatest care and gentleness. Prolapse of the 
pancreas through an abdominal wound is rare, but has been recorded 
several times. Robson has collected eight such cases from the litera- 
ture. 

In February, 1889, Reginald Fitz, of Boston, delivered the Middle- 
ton-Goldsmith Lecture for that year upon the subject of “ Acute Pan- 
creatitis.” The service he rendered to the medical profession may be 
judged from the fact that every subsequent writer upon this subject 
has acknowledged his indebtedness to Fitz for the impetus which that 
celebrated internist gave to the pathology and treatment of the disease. 

Until 1842 the subject of pancreatitis was mostly discussed from a 
theoretical standpoint, and such views as prevailed associated the 
diseased pancreas with mercurial poisoning. 

Classen, in 1842, collected six cases which he regarded as probable 
pancreatic disease that had resulted fatally, and described the s)’’mp- 
toms of the disease from these cases. As Fitz points out, the correct- 
ness of the diagnosis of these cases is very doubtful. 

Klebs, Friedrich, and Balser published valuable contributions to the 
subject, and Balser, in 1882, called attention to the presence of areas 
of fat necrosis associated with pancreatic disease. Senn, in 1886, pub- 
lished his classical work on the surgery of the pancreas, and in 1889 
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Fitz accurately described aud classified acute pancreatitis, advising 
palliative treatment in the early stages, and suggesting surgical treat- 
ment in the suppurative and gangrenous forms. 

In 1895 Birch-Hirschfeld described chronic pancreatitis, and 
Schlessinger, in 1898, investigated this condition further. In 1900 
Mayo Robson, in a lecture before the London Polyclinic, pointed out 
the surgical importance of chronic pancreatitis, and called attention to 
the similarity which it bore to cancer of the pancreas. 

The etiology of pancreatitis is still obscure. It seems to be a disease 
of the middle period of life of high-livers, and more especially when a 
free use of alcohol is indulged in, and in those who have a tendency 
toward corpulency. Gastroduodenal catarrh, with extension to the duct, 
and followed by bacterial invasion, may be a factor, and as the duodenum 
from its contour will aid in the delay of any decomposing food products, 
this factor should be seriously considered. 

Ulcer and cancer of the stomach, pylorus or duodenum and zymotic 
disease, such as enteric fever, mumps, and influenza, are the determin- 
ing factors stated by Mayo Robson. 

Biliary and pancreatic calculi are certain causes of pancreatitis. The 
association of gallstones with pancreatic disease has been repeatedly 
observed and recorded, aud the impaction of a stone in the ampulla 
of Vater at its orifice will Cause the penetration of bile into the 
pancreatic ducts and an acute pancreatitis. This has been observed 
clinically and produced experimentally. 

Pancreatitis may be divided clinically into acute, subacute, and 
chronic. 

Acute pancreatitis is characterized by the sudden onset of pain in 
the epigastrium, colicky in nature, accompanied by prostration and 
anxiety. Vomiting is an early symptom, and, as a rule, is severe. 
Examination of the abdomen reveals a tender swelling in the epigas- 
trium, tympanitic upon percussion. Constipation develops, and is so 
difiicult to overcome that acute intestinal obstruction has frequently 
been made as the diagnosis. Collapse may rapidly follow, with a dis- 
tending and rigid abdomen, small, rapid pulse, irregular temperature, 
delirium, and death. In these cases the pancreas is found to be the 
seat of an acute cellular or fibrinocellular infiltration of the connective 
tissue of the organ, with a more or less extensive necrosis of the lobules, 
and with diffused hemorrhage into the organ ; fat necrosis, if present, 
is not widely distributed ; a blood count is useful in determining the 
amount of hajraoglobin. In the less acute cases life may be prolonged 
for days, and recovery sometimes occurs. 

The diagnosis of acute pancreatitis is attended with difficulty, owing 
to the obscurity of the symptoms, which are mainly those of acute 
peritonitis originating in the epigastrium. Intestinal obstruction is 
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the usual diagnosis made, and in fact the two may coexist, as Eobson 
points out, from strangulation of the^ duodenum by inflammatory 
material or by the swollen pancreas itself. The obstruction, however, 
is not so absolute, and repeated enemas, before peritonitis has super- 
vened, finally restore the peristalsis of the bowel. In favor of intestinal 
obstruction is the slow pulse, normal or subnormal temperature, the 
more general and usually greater degree of abdominal distention, 
inability to stool or pass flatus, vomiting persistent, soon becoming 
stercoraceous. Palpation of abdominal walls excites storms of pain. 
In favor of pancreatic disease is the history of previous attacks. In 
perforating gastric or duodenal ulcer the tenderness to pressure is not 
so acute, and there is less muscular rigidity in the early stages. The 
early bowel paresis will raise the lower border of liver dulness in ulcer, 
and there are also the premonitory symptoms of gastric pain associated 
with taking food, the occasional vomiting of blood if the stomach or 
the first portion of the duodenum be the seat of the ulcer, black stools, 
if the ulcer be in the lower portion of the duodenum, and the chlorotic 
tendency. 

In cholecystitis the pain is never as severe, and is located over the 
gall-bladder, radiating to the right shoulder, breast or back, while in 
pancreatitis, if radiation occurs, it tends to go toward the left. There 
is usually a history of enteric fever and gallstone attacks. Kigidity 
is less general and early distention seldom present. 

Acute ptomaine poisoning may resemble pancreatitis, but the more 
general nature of the colic, the constant diarrhoea, and the previous 
history should decide the diagnosis. 

The treatment of pancreatitis is still open to discussion. Many of 
the milder cases recover without operation, but, on the other hand, 
the majority of the severe acute cases rapidly collapse, and may die 
without a diagnosis having been made. Definite rules for treatment 
cannot be laid down, but to each case the judgment of the surgeon 
must be applied. 

In the less severe type of cases the patient should be put at absolute 
rest, giving sufficient morphine to quiet the pain, which is always very 
severe, combating depression by the use of stimulants, especially entero- 
clysis, combining whiskey with the salt solution. The vomiting may 
be relieved by lavage and rectal feeding, and for the feeling of oppression 
ir. the epigastrium hot fomentations or turpentine stupes may be applied. 

In cases which are more severe the abdomen may be opened and 
gauze drainage introduced. The hemorrhagic form of pancreatitis 
may be accompanied by necrosis and disintegration of gland tissue, and 
such conditions are best treated by a free incision and gauze drainage. 
In this form of pancreatitis the anaemic condition of the patient, as in 
extra-uterine hemorrhage, may be marked. 
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Iq the very severe cases the extreme shock will contraindicate opera- 
tion and require every possible stimulation to save the life of the 
patient. Death is often a matter of hours from the onset of the initial 
acute symptoms. 

The following cases occurred during the past two years at the 
German Hospital : 

Mrs. C. S., aged twenty-seven years. Family history of tubercu- 
losis. Previous history negative, except for habitual constipation and 
the free use of alcohol of recent years. Three weeks before admission 
the patient was exposed to cold and wet, and became acutely jaundiced, 
with pain across the back, and nausea and vomiting. It lasted a few 
days and she then improved. This was probably an attack of alcoholic 
gastroduodenitis. The jaundice subsided. Eight days before admission 
she was suddenly seized with pain throughout the abdomen, most 
marked on the right side, high up. No vomiting, but bowels were con- 
stipated. The pain continued until her admission to the German 
Hospital. 

On admission the patient was anaemic-looking, with yellow sclerae. 
Temperature of 101° ; pulse, 120. The abdomen was slightly dis- 
tended and tender all over, with a point of greatest intensity one inch 
above and one inch to the right of the umbibcus. Gall-bladder tender, 
but not enlarged. Spleen was slightly enlarged. No mass could be 
detected. The X-ray showed the absence of a pathological shadow. 
The urine contained a trace of albumin, but no sugar or casts. There 
were 24,400 leucocytes to the cubic millimetre. Vaginal examination 
negative. On the day after admission she vomited large quantities of 
a greenish material, and the leucocytes rose to 32,800. 'Vomiting 
continued for twenty-four hours, and was then relieved by gastric 
lavage. 

Six days after admission she was much better, the abdomen was flat, 
and no pain or tenderness except an occasional colic about the umbil- 
icus. Leucocytes were still high, 21,600 ; twelve days after admission 
she was up and about the room, with a normal temperature and blood 
count, and no pain of any kind. 

Mrs. M. 0., aged fifty years. No family or previous personal history 
was obtained. Patient was admitted to the hospital in a state of col- 
lapse, with subnormal temperature, rapid and feeble pulse, cold, clammy 
skin, and cyanosis. 

O^he abdomen was distended, rigid, and tender throughout, with very 
intense colicky pain in the epigastrium. Death took place six hours 
after admission. From her relatives it was elicited that twenty-four 
hours previous to admission she had been suddenly seized with violent 
epigastric pain, nausea, vomiting, and diarrhoea. There was no 
alcoholic history. The woman was quite stout. Post-mortem revealed 
a diffused fat necrosis of the omentum and mesentery, which in some 
places had broken down and undergone calcareous degeneration. The 
pancreas was enlarged and hard, with a hemorrhagic appearance on 
section. No gallstones were present. 

As has been stated, hemorrhage into the pancreas may cause foci of 
necrosis, and when this process gradually increases, with larger areas 
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of coagulation, necrosis and seqnestration of portions of the gland, the 
condition of necrosing pancreatitis exists. 

Gangrenous and suppurating pancreatitis are due to the invasion of 
the gland with micro-organisms, and are accompanied, as a rule, by 
widely disseminated fat necrosis. The gangrenous form is probably a 
later result of hemorrhagic pancreatitis, and the pancreas may be dry, 
blach, and necrotic. 

Suppurative pancreatitis may coexist with the necrotizing form, and 
is characterized by purulent collections in the parenchyma or interstitial 
tissue of the gland, with sometimes a general infiltration. Such abscesses 
may form peripancreatic collections and rupture into the stomach, 
duodenum, or colon. Thrombus of the portal vein and infection of the 
liver may follow the extension of infection. 

The symptoms of the suppurating and gangrenous forms of pan- 
creatitis are marked by the usual sudden onset, with intense pain, 
vomiting, and shock, followed by septic symptoms, with, perhaps, 
delirium. Palpation elicits the most valuable symptom — a tender mass 
in the epigastrium. The continuance of the s3’'mptoms observed in 
many of these cases allows time for a thorough examination of the 
stools for fat or evidence of imperfect digestion. The urine may show 
evidence of glycosuria and, therefore, disease of the islands of Langer- 
hans. The presence of the fat-splitting ferment of the pancreatic juice 
has not been clearlj' demonstrated in the urine, and the success of 
such a test would be a valuable sign in the diagnosis of the disease. 
Reduction in the amount of ethereal sulphates in the urine is an incon- 
sistent sign of pancreatic disease, but has not been sufiiciently tried as 
yet. 

The treatment of the suppurative and gangrenous form of pan- 
creatitis consists in laparotomy, evacuation of pus and drainage of the 
purulent foci. The following case occurred a few days ago in the 
German Hospital : 

Mr. T., aged fifty-two j’-ears. Family history negative. Had 
ordinary diseases of childhood. Malaria, typhoid fever twenty-six 
j’^ears ago, and rheumatism. Uses alcohol and tobacco moderately. 
JBowels irregular, and digestion fair, some tendency toward dyspepsia. 
Twent3^-five years ago he had an attack of colicky pain in epigastrium, 
with vomiting ; no jaundice. Lasted twenty-four hours, and the pain 
during that time was very severe. Has had four attacks similar to 
this. Three da3*s before admission he had a slight colic in epigastrium, 
vomiting, dyspeptic s3'mptoms, like belching and nausea, and noticed 
that his abdomen was distended and the stools clay-colored. On the 
da3’’ before admission had a sharper attack of vomiting of a clear, green, 
bile-stained material. 

On admission the patient is a heavy, stout man, with yellow sclerre, 
coated tongue, muddy skin, and a distended and t3'mpanitic abdomen. 
This distention is most marked in the epigastric region, at which local- 
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ity considerable tenderness could be elicited on palpation. He com- 
plained of pain across the lower thorax, which was accentuated by 
coughing, during which time acute pain was felt over the abdomen. 
The urine showed the presence of albumin, casts, and bile, but no sugar. 
The blood indicated an anemia and 8200 leucocytes. The stools con- 
tained free fat. An X-ray gave a shadow dense in character and over 
the region of the pancreas. 

ll^The patient was kept at rest for a week after admission without any 
change in his symptoms being observed. The temperature remained 
between 100° and 101° F., the pulse about 90, and respiration at 28. 

On the day before operation there were 13,850 leucocytes counted 
with 81.3 per cent, of the polynuclear type and 18.7 per cent, of the 
mononuclear type. There were no eosinophiles observed. Vomiting 
ceased under treatment, but the strength of the patient was rapidly 
failing, and operation was decided upon. No mass could be felt at any 
time in the region of the pancreas, but there was a sense of resistance 
over the gall-bladder and pancreatic regions, with marked tenderness. 

Operation under ether anresthesia, which was administered with 
difficulty owing to the cyanotic condition of the patient. An incision 
was made through the left rectus. The omentum was observed to be 
speckled with areas of fat necrosis, and the epigastrium was the seat of 
a peritonitis. The gastrocolic omentum was opened with the fingers 
and the lesser peritoneum found to be full of a chocolate-like material. 
This was mopped out with sponges and rubber, and gauze drainage 
passed down to the bottom of the cavity. The patient’s condition 
forbade any further interference, and he was sent back to bed. Death 
occurred three hours later. 

As no autopsy was permitted the operative wound was merely opened 
and slightly enlarged. Diffused fat necrosis was found in the omen- 
tum, mesentery, and peritoneal fat. The meso-appendix and the epi- 
ploic appendages were involved. There were many areas of calcareous 
infiltration, some of which had broken down. On widely opening the 
gastrocolic and gastrohepatic omenta and raising the stomach the 
pancreas was found to be necrotic, black, and gangrenous throughout 
its entirety, with the exception of the head, which, while apparently 
diseased, was not gangrenous. The entire fat of the lesser peritoneum 
and adjacent structures, including the peritoneal fat, was in a state of 
necrosis and mostly liquefaction necrosis. The spleen was slightly 
enlarged. The gall-bladder was distended and filled with gallstones, 
many of which were small, and the cystic duct was occluded by a 
stone. The liver appeared normal. The common duct was free from 
a stone as far as could be determined, though its course in the pancreas 
could not be found. The ampulla of Vater was clear. The pan- 
creatic duct could not be made out. No further post-mortem exam- 
ination could be made. Cultures were taken from the region of 
disease, and are being studied. 

Subacute pancreatitis will present the general symptoms of the more 
severe type, but in a lessened degree. The onset is more gradual, the 
pain is less severe, and the vomiting is not so violent. The case is 
more prolonged and the primary constipation is frequently succeeded 
by diarrhoea, with pus or blood in the stools. The temperature is more 



196 


DEAVEK: DISEASES OF THE PANCREAS. 


elevated, as a rule, and the depression is markedly lower. The patient 
in the fatal cases gradually loses strength and weight, or may show 
evidences of severe septic poisoning. If an abscess develops, a tender 
tumor mass may be palpated in the epigastrium. 

The treatment of subacute pancreatitis has been described, and will 
vary with the severity of the symptoms and the presence or absence of 
suppuration. 

Chronic indurative pancreatitis is probably a more common disease 
than the number of reported cases seems to show, and many of those 
cases diagnosed as malignant disease of the head of the pancreas are 
probably of this character. 

Opie’s conclusions, after a study of twenty-nine cases of chronic pan- 
creatitis, define the present status of the etiology and pathology of the 
disease : 

“ 1. Chronic interstitial pancreatitis is slightly more frequent in males 
than in females. Two-thirds of the total number of cases occur between 
the ages of forty and sixty years. 2, The most frequent cause of chronic 
pancreatitis is obstruction of the duct of Wirsung, due to pancreatic 
calculi, to biliary calculi in the terminal part of the common bile-duct, 
or to carcinoma invading the head or body of the gland. Duct obstruc- 
tion may be followed by the invasion of bacteria, which take part in 
the production of the resulting lesion. 3. Ascending infection of the 
unobstructed duct of Wirsung may follow an acute lesion of the 
duodenum or of the bile passages, and may cause chronic inflammation. 
In cases which have given a history of long, persistent vomiting, chronic 
diffuse pancreatitis may be found at autopsy, and is probably the result 
of an ascending infection of the gland. 4. General or local tubercu- 
losis is occasionally accompanied by chronic diffuse pancreatitis, affect- 
ing chiefly the interstitial tissue of the gland. 6. Chronic interstitial 
pancreatitis is not infrequently dependent upon the same etiological 
factors, notably alcohol, which produce cirrhosis of the liver, and in 
about one-fourth of the cases the two lesions are associated. 6. Fol- 
lowing duct obstruction and ascending infection, the lesion affects prin- 
cipally the interlobular tissue, only secondarily invading the lobular 
tissue and sparing the islands of Langerhans. Diabetes results only 
when the lesion is far advanced. 7. Accompanying the so-called 
atrophic or Laennec’s cirrhosis of the liver the pancreas is sometimes 
the seat of diffuse chronic inflammation, characterized by diffuse pro- 
liferation of the interacinar tissue, which invades the islands of Langer- 
hans. A similar lesion accompanied hyaline degeneration of the 
Islands of Langerhans and the condition known as hsemochromatosis. 

8. Interacinar pancreatitis is usually accompanied by diabetes mellitus. 
When diabetes is absent the lesion is of such slight intensity that the 
islands of Langerhans are little implicated.” 
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The diagnosis of this condition is rather difficult to make because of 
the usual gradual and painless onset. In some cases the initial symp- 
toms resemble those of a gallstone attack, with pain, vomiting, and 
jaundice. The pain is more in the epigastrium, however, and may be 
referred to the left side or backward to the midscapular region. The 
greatest point of tenderness will be found one inch above and one inch 
to the right of the umbilicus. When the induration of the head of the 
pancreas is sufficient to obstruct the bile-duct jaundice slowly deepens 
and becomes chronic. There is usually rigidity of the recti muscles. 
Asthenia is a constant symptom, and dyspeptic symptoms and frequently 
diarrhoea will be noted. In the later stages the cachexia, the tumor 
which may be palpated in the epigastrium, and the enlarged gall- 
bladder present a picture which is very difficult to diagnose from that 
of malignant disease. 

In all of Mayo Robson’s cases numerous adhesions were found around 
the duodenum, pylorus, and hepatic flexure of the colon, and even oc- 
cluding the foramen of Winslow and adherent to the gall-bladder and 
liver. 

Later sequelae may result, such as gastro-ectasis, abscess of the liver, 
ascites, and intestinal obstruction from the constricting adhesions. 

The differential diagnosis must be made from gallstones, malignant 
disease of the pancreas, liver, and biliary passages, and chronic gastritis. 

The diagnosis of gallstones is not very important, as both diseases 
require a surgical operation. 

The previous history of repeated attacks of colic, intermittent jaun- 
dice, the absence of enlargement of the gall-bladder, and the location 
of the tenderness to palpation, with the direction of the referred pain, 
will often indicate the diagnosis. 

Prom carcinoma of the pancreas the diagnosis, as has been said, is 
difficult and seldom made. The more marked cachexia, the absence of 
pain or tenderness, enlargement of the gall-bladder, normal tempera- 
ture, extreme jaundice, ascites, and the enlarged, smooth liver are the 
usual symptoms observed in malignant disease. When the liver is 
involved nodular masses may be palpated. 

Chronic gastritis, especially when it is associated with catarrh of the 
duodenum or biliary passages, has been mistaken for chronic pan- 
creatitis ; but active medical treatment should soon relieve the symp- 
toms which resemble those of the pancreatic lesion. 

The treatment of chronic pancreatitis consists in the relief of tension 
by opening and draining the gall-bladder, with the formation of a 
biliary fistula. Cholecystostomy is the operation to be preferred to the 
former method of cholecystenterostomy. 

The following cases of chronic pancreatitis occurred at the German 
Hospital recently. 
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E. 0., aged forty-four years. Family history is negative. Dur- 
ing early life he had measles, whooping-cough, scarlet fever, varicella, 
mumps, and diphtheria; but since twelve years of age has enjoyed 
almost perfect health until 1890, when he had an attack of diarrhoea 
lasting for nearly four years, more or less severe in character. Appetite 
is always good, and no dyspeptic symptoms have been experienced. 
He smokes five or six cigars daily, uses alcohol moderately, and is a 
man of very good habits. 

In 1891 he had a sudden and severe attack of pain in the epigastrium, 
lasting two or three hours, then passing downward throughout the 
abdomen, and followed by diarrhoea; no vomiting. The pain was 
colicky in nature, and usually relieved by sinapisms. A number of 
attacks recurred at intervals of six months. In July, 1901, he had an 
attack similar to the preceding, but more severe in character ; it lasted 
about two hours, and was relieved by the application of a strong r6d- 
pepper plaster ; no vomiting. After this attack he enjoyed exception- 
ally good health until June, 1902. Owing to overwork, he became 
depressed and nervous. His physician found that his heart action was 
weak and irregular, and prescribed rest. OEdema of the feet was 
present, and a urine examination excluded nephritis. He then became 
progressively weaker, with anorexia, and again suffered from diarrhoea 
and pain in the region of the epigastrium, colicky in nature, but nearly 
constant. There was a sensation of bloating present. During the 
week previous to admission there was constant epigastric pain, with 
marked constipation and with rectal tenesmus and desire to have a 
bowel movement, without result. No nausea or vomiting ; no urinary 
symptoms. 

On admission the patient is flabby and rather stout, Avith a pale skin 
of a dull, ashen color. Sclerm are yellow, tongue is coated, and breath 
is foul. Pulse is rapid, and the patient is markedly nervous. Heart 
is weak, with a tendency to irregularity. The lungs are clear, and no 
apparent enlargement can be made of the liver, gall-bladder, or 
spleen. There is no albumin, sugar, or biliary coloring-matter in the 
urine. The epigastrium is tender and the abdomen distended. No 
palpable tumor could be detected over the pancreas, but chronic pan- 
creatitis was diagnosed. 

Operation under ether aniesthesia re^maled a hardened and enlarged 
pancreas at its head, without any fat necrosis. The bowels were carefully 
gone over from the sigmoid to the pylorus, and no obstruction bands 
found, nor was there any peritonitis beyond the early stages of hyper- 
femia. The gall-bladder was distended and someAvhat enlarged, while 
the liver was light in color and probably fatty. 

A cholecystostomy was performed, with the difference that the gall- 
bladder was sutured to the peritoneum and aponeurosis without opening 
it, and gauze drains were introduced not only around the gall-bladder, 
but to the space below the liver. 

The patient reacted very well from the operation, and two days later 
the gall-bladder was opened with the actual cautery, and rubber drain- 
age instituted. Seven days after operation part of the drainage was 
removed, and thirteen da)'s after operation the remaining gauze was 
taken out. The patient then became rapidly convalescent. 

S. Z., aged fifty-five years. One brother died of tuberculous en- 
teritis. Measles, whooping-cough, influenza, and malaria. Bowels are 
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irregular and appetite good. Moderate user of alcohol.^ The attack of 
malaria occurred twenty years ago, and was accompanied by jaundice, 
lasting for three or four weeks, and colicky pain in the epigastrium, 
followed by irregularity of bowels and dyspeptic symptoms for soine 
years. Six weeks before admission he was seized with severe pain in 
the epigastrium, colicky in nature, and referred to the umbilicus ; one 
week later became jaundiced, with intense itching. Urine was dark, 
and stools became lighter. No vomiting. 

On admission patient was markedly jaundiced, with a slow pulse. 
He was a large man, with considerable adipose tissue. Examination 
of abdomen : The liver is enlarged, but not tender. The gall-bladder 
is large, palpable, and very tender, and an X-r.y revealed a dense 
shadow in the epigastrium, to the right of the median line. The urine 
contained albumin, casts, and biliary coloring-matters, but no sugar. 
The blood showed a marked anaemia, 5000 leucocytes, and delayed 
coagulation. There were no gallstones in the stools. 

Operation was performed, under ether anaesthesia, eight days after 
admission. The gall-bladder was much distended and fluctuating 
and non-adherent ; it was aspirated of 350 c.c. of thick bile and the 
opening closed with a haemostat. No gallstones were detected in the 
gall-bladder, cystic or common ducts. The pancreas was found to be 
enlarged, hard, and infiltrated. A choleoystoduodenostomy was per- 
formed, using a small Murphy button. The wound was closed with 
silk tier sutures, and except for a small stitch abscess the patient made 
an uninterrupted recovery, and was discharged twenty-eight days after 
operation. His jaundice had nearly faded, and the stools were of a 
natural color. 

J. C. K., aged fifty-eight years ; ashoemaker by occupation. Family 
and previous personal history was negative. Used alcohol moderately. 
His position while at work caused occasional pains in the epigastrium, 
but never vomiting. He had never, to his knowledge, passed blood 
or gallstones in the stools. Six months before admission he suffered 
from weakness, anorexia, and coldness of the extremities, and was 
placed on a milk diet, which caused marked constipation. Three weeks 
later he became jaundiced, which deepened, but without pain other 
than an occasional colicky attack to the right of the epigastrium. He 
lost weight — twenty-three pounds — during the six months. 

On admission the heart and lungs were normal, the spleen not 
enlarged.' Temperature and pulse normal. He was profoundly jaundiced 
and emaciated. The urine contained a trace of albumin ; no casts or 
sugar ; a normal amount of urea ; absence of indican and presence of bile. 
A stomach analysis showed a trace of hydrochloric acid, the presence of 
lactic acid, and a total acidity of 12. Boas- Appier bacilli were absent. 
The stools were negative for free fat or gallstones. A number of blood 
examinations revealed an anmmia, no leucocytosis, and delayed coagu- 
lation. The latter was not benefited by the use of calcium chloride for 
the four days preceding operation. An examination of the abdomen 
found the recti muscles rigid, especially in their upper quadrants. To 
percussion an area of dulness could be detected over the region of the 
pancreas and extending above and to the right and merging with the 
liver dulness. The inguinal lymphatics were enlarged. A fluoro- 
scopic examination revealed a diffuse shadow around the head of the 
pancreas. 
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Operation was performed four days after admission, under ether 
anjesthesia. The gall-bladder was found to be small and adherent to 
the liver, with a large stone in the cystic duct. A cholecystectomy 
was done and a peritoneal cuff sewed over the stump. Following the 
common duct with the finger in the foramen of Winslow a round, hard 
mass could be made out, presumably a stone in the common duct near 
the duodenum. The abdomen was deep and examination difiicult, but 
the common duct was dilated to three times its normal size. The 
duodenum was opened opposite the ampulla, and the obstruction was 
found to be the head of the pancreas ; the duodenum was therefore 
closed and opened behind, and a choledochoduodenostomy performed, 
with silk suture. An incision was then made in the right loin and 
gauze disposed about the anastomosis, leading across the stump of the 
gall-bladder and thence under the liver and out the loin. A rubber 
tube and two wicks of gauze were used to drain from the anastomosis 
through the abdominal wound. Abdomen partly closed. The patient 
left the table in fairly good condition, with pulse of 72. There was a 
continuous capillary oozing, however, and the patient grew weaker, the 
pulse feebler, and death took place twenty-four hours after operation. 

A post-mortem revealed a chronic pancreatitis, mitral insufiiciency, 
nutmeg liver, and chronic congestion of the spleen and kidneys. 
There was no fat necrosis. 

Pancreatic lithiasis is a condition difficult to diagnose. Chronic 
interstitial pancreatitis is usually associated, and dilatation of the duct 
and cyst or abscess formation may result. The symptoms resemble 
those of biliary colic, with radiation of the pain to the left side ; rarely 
jaundice. Glycossemia may be present, and the calculi have been recov- 
ered from the stools. If the condition be diagnosed the stone might 
be removed by opening the duct through the duodenum in the same 
manner that a biliary calculus in the common duct close to the duo- 
denum is extracted. 

Cysts of the pancreas have been observed and operated upon a 
number of times by surgeons. In Korte’s recent monograph 121 cases 
are collected, of which 60 were in males and 56 in females. According 
to the origin he divides them into : 

1. Traumatic, following blows or continued pressure upon the 
abdomen. 

2. Post-infiammatory. 

3. Cysts without'any apparent exciting cause. In this class of cases 
the cysts existed for a very long time and caused but few symptoms. 
A cyst of this character occurred at the German Hospital during the 
present year, and will be discussed shortly. 

Anatomically, Robson gives this classification : 

1. Retention cysts. 

2. Proliferation cysts ; cystic adenoma or epithelioma. 

3. Hydatid cysts. 

4. Congenital cystic disease. 
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5. Hemorrhagic cysts. 

6. Pseudocysts. 

Retention cysts are due, as a rule, to plugging of the main duct or of 
the smaller ducts, with consequent dilatation of them and of the alveoli. 
They have been recognized during the course of operation by several 
observers. 

Proliferation cysts are usually true glandular* cystomata. 

Hydatid and congenital cysts are very rare (jonditions. 

Of hemorrhagic cysts Mayo Robson writes that “ it may be stated 
with emphasis that there is no valid or acceptable evidence in favor 
of the hemorrhagic origin of these cysts ; the tendency to bleeding, in 
greater or less degree, is observed in all pancreatic cysts, and the pres- 
ence, therefore, of blood in predominant quantity is not sutRcient to 
establish a hemorrhagic onset.” 

Pseudocysts are usually traumatic in origin or follow inflammatory 
affections of the pancreas, and are really accumulations of fluid in the 
lesser peritoneal cavity. Jordan Lloyd concludes that “ when the 
contents of such tumors are found to have the property of rapidly 
converting starch into sugar we may assume that the pancreas has 
been injured.” 

The situation of pancreatic cysts is variable. Any part of the gland 
may give rise to them, hut the tail is the most frequent site. The 
direction of the growth is also variable ; the greater number, develop- 
ing in the. lesser peritoneal sac, push the stomach upward and to the 
right, and emerge between the stomach and transverse colon. In some 
cases the tumor reaches the abdominal wall above both the stomach 
and colon, pushing them downward ; in other instances the cyst is 
below the colon and at the lower portion of the lesser sac, between the 
two layers of the transverse mesocolon. Occasionally the cyst extends 
in the direction of the spleen or the kidney. As a rule, the cyst is 
adherent to the surrounding structures, especially to the stomach, 
colon, duodenum, omentum, and anterior abdominal wall. Some cases 
are free from adhesions, and excision is easy. 

As to the contents, Robson, quoting from Kdrte, concludes that the 
characteristics of a pancreatic cyst are “ a blood-stained, reddish-brown 
or dark fluid, slightly viscid, alkaline, rich in albumin, of a specific 
gravity of 1010 to 1020. Ferments are frequently present, and when 
in pronounced quantity establish the diagnosis ; their absence allows 
no conclusions to be drawn against the pancreatic origin of the cyst.” 
The writer has observed the contents to be oily, and again to appear 
like sebaceous material. 

The symptoms of a pancreatic cyst depend upon the pressure exerted. 
In neither of the cases herein reported was pain a symptom of any 
moment. Both patients complained of epigastric discomfort at times. 
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but no distinct pain. Vomiting is usually present, is more marked 
after eating, and is in direct proportion to the amount of pain suffered. 
Our two cases were free from pain, and never complained of vomiting. 
Constipation is the rule, and jaundice may be present and is dependent 
upon the obstruction to the common bile-duct. Wasting frequently 
results, with advancing weakness. The presence of sugar in the urine, 
fat and undigested proteids in the stools, and decolorization of the stools 
has been observed, but is not constant. 

The differential diagnosis must be made from renal tumors, such as 
hydronephrosis, enlarged spleen, ovarian cysts, hydatid cysts of the 
liver, mesenteric cysts, retroperitoneal sarcoma, and large abdominal 
aneurisms. The previous history and slow onset, with progressive 
weakness ; the deep situation of the tumor and its immobility ; the 
condition of the stools; and, further, the fact that the great ma- 
jority of cystic tumors in the epigastrium are pancreatic, should aid 
in the diagnosis. The treatment of cysts of the pancreas consists in 
abdominal section and removal when possible; or in case of extensive 
adhesions, or their having a broad basal attachment, incision, and 
drainage. 

The following cases occurred at the German Hospital during the 
past three years : 

Mrs. E. S., aged fifty-eight years. One brother died of tuberculosis. 
Previous history negative. Menopause at forty years of age. Her 
habits were good. Three years ago she had a “ typhoid . malarial ” 
infection, as she termed it, which lasted for a number of months. The 
symptoms of this attack were but imperfectly described, but it evidently 
was a long and mild attack of enteric fever. A few years after the 
menopause she became stouter and corpulent, and has continued to 
slowly increase in the girth of the abdomen. Constipation was the 
rule, and occasionally she would have difficulty in micturition. She 
was sent to the hospital and -the case diagnosed as ovarian cyst. 

On admission the patient is a large and stout woman, with a circum- 
ference at the umbilicus of fifty- two inches. She suffers no pain. 
Examination of the abdomen revealed enlarged and tortuous superficial 
veins, general fluctuation, and deep-seated tympany in the right flank, 
and dulness, but not flatness, in the left flank. The anterior surface 
of the abdomen was flat to percussion, extending upward to the ensi- 
form, and the area of dulness was not altered by any change in posi- 
tion. No outlines of a cyst or mass could be definitely made out, 
though there was a hard, cartilage-like body two inches below and two 
inches to the right of the ensiform, about 4x3 cm. in size and just 
beneath the abdominal wall. The lower border of liver dulness is dis- 
placed upward for two inches. The apex-beat is pushed slightly 
upward and to the left. Vaginal examination negative. The urine 
was free from albumin and sugar, and a blood count showed marked 
anremia, with a normal leucocyte count. 

Under ether an incision three inches in length was made in the 
median line above the pubis. On opening the peritoneum about 
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oOOO c.c. of ascitic fluid were evacuated. It was then possible to deter- 
mine that a large cyst was present in the upper abdomen, adherent to 
the anterior abdominal wall, colon, omentum, and other viscera, and 
by an adhesive band to the right broad ligament. The incision was 
continued upward to the ensiform, and the adhesions found so extensive 
that removal of the cyst was totally impossible. The lower three-fourths 
of the wound were sutured, leaving glass and gauze drainage in the 
pelvis. The cyst was aspirated of 500 c.c. of an oily, yellow fluid and 
its edges sutured to the aponeurosis and peritoneum, and the cavity of 
the cyst drained with gauze and a rubber tube. 

The patient made an uninterrupted recovery, but the flstula from 
the cyst was not closed. An examination of the fluid aspirated found 
it to be oily, thick, and yellowish in appearance. On standing it sepa- 
rated into two layers — the upper yellow and curdy, the lower greenish- 
brown and thinner. 

Microscopically, cholesterin crystals and a few epithelial and blood 
cells and an unrecognizable, colloid-like material. Specific gravity, 
1023. Much albumin, but no sugar. Neutral or slightly acid in reac- 
tion. No methsemoglobin. Cultures on bouillon and agar showed 
negative results. Digests albumin without the presence of an acid. 

Mrs. McC., aged fifty-eight years. Family and previous history 
negative. Has had nine children and five miscarriages. Menopause 
when fifty years of age. Thirty years ago, without any known cause 
or trauma, she noticed on awakening that she had a mass over the 
stomach and just below the left costal margin. This was not accom- 
panied by pain or vomiting. It was about the size of a large orange. 
No jaundice at any time ; no diarrhoea. The tumor has slowly increased 
in size, and is more apparent at present from loss of weight in the past 
two months. She has never had any discomfort from this tumor-mass, 
and suffers no dyspeptic symptoms. 

On admission the patient is a stout woman, without any subjective 
symptoms. The lungs are clear and the spleen and liver dulness 
normal. Her abdomen is flaccid, and reveals the presence of a tumor 
extending from the umbilicus to the diaphragm, moving with respira- 
tion, slightly fluctuating, and can be slightly moved by the examining 
hand. It occupies the whole epigastric space, and is evidently a cyst 
in the lesser peritoneum (?). Urine is negative. Blood count shows 
absence of ansemia, but a marked eosinophilia of the leucocytes. Gas- 
tric analysis reveals a trace of lactic acid, a total acidity of 20 per cent., 
and the absence of free hydrochloric acid. Microscopically the Boas- 
Offler bacillus was present. 

Operation was urgently advised, but was refused. She is still in 
good health at the present time, five months after discharge from the 
hospital. 

Of the new-growths occurring in the pancreas, carcinoma is the most 
frequent. Sarcoma, adenoma, and lymphoma are rare, while in gen- 
eral miliary tuberculosis the pancreas is frequently involved. Syphilis, 
both congenital and acquired, interstitial and gummatous, has been 
seen, but it is rare. 

The head of-the organ is most commonly involved in carcinoma, and 
the disease may be primary, or, what is more frequent, secondary to 
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malignant disease of the surrounding structures, especially the stomach. 
Males are affected most frequently ; from forty to sixty years is the 
usual age, and the most common variety is the scirrhous form. 

The early symptoms are very vague and often lacking entirely. A 
gradual weakening of the muscles and a steady loss of weight, together 
with anorexia, a feeling of fulness after eating, and other symptoms of 
dyspepsia, will be noticed. This is succeeded very often by lancinating 
pains, becoming continuous, attacks of vomiting, and an ever-increas- 
ing jaundice, with enlargement of the gall-bladder. Glycosuria, fatty 
stools, or other evidence of retained pancreatic secretion may be present 
and aid in the diagnosis. Emaciation becomes extreme, and a tumor 
can be felt on palpation in the epigastrium, tender, hard, and scarcely 
movable. There is seldom any temperature, and ascites is frequently 
noticed. Death usually occurs within twelve months. 

In instances where the common duct is not pressed upon, as in those 
cases where the malignant growth is confined to the body or tail, jaun- 
dice is absent and the symptoms atj’-pical, and are like those of any 
other malignant growth. 

Pressure on the portal vein and vena cava may cause thrombus and 
its usual sequelae. 

The differential diagnosis of this disease is exceedingly difficult in 
the early stages and rather easy in the late stages. The development 
of obstructive jaundice following dyspeptic attacks, Avith a distended 
gall-bladder and a rather increasing cachexia, are the most important 
signs, together with the effects upon the stools of the absence of the 
pancreatic secretion. 

Two diseases — viz., common duct obstruction with a gallstone or 
chronic interstitial pancreatitis — must be diagnosed, because they are 
usually cured by a surgical operation, while malignant disease is nearly 
hopeless. 

In the gallstone affection there is nearly always a history of previous 
colics, because the stone must have passed the cystic and traversed the 
common duct before impaction near the head of the pancreas. The 
gall-bladder is not distended, the rigidity of the right rectus is marked, 
the jaundice does not deepen until of a greenish hue, but alternately 
fades and disappears, often accompanied by intermittent pain, fever, 
and even rigors. There is less loss of weight, and the disease may 
drag on for years, though the longer the time that elapses between 
impaction of the stone and its removal the greater the risk of a car- 
cinoma developing from the gallstone irritation. 

In chronic pancreatitis the history of gallstone attacks and its associa- 
tion with dyspepsia must be elicited. The age of the simple affection 
is earlier, and there is more tenderness. The cachexia is very slight 
compared to that of carcinoma, and the jaundice is not so intense. 
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The treatment of malignant disease offers but little hope of cure. 
Robson records fourteen cases where the portion of the gland affected 
was removed, with ten deaths. The risk of injury to bloodvessels, 
together with shock, gangrene of the duodenum, and peritonitis, is 
great. The biliary stasis may be relieved by a cholecystostomy or a 
cholecystenterostomy. 

The following case occurred last year at the German Hospital : 

C. F. G., aged forty-three years. Family history negative. Has 
had dyspepsia and constipation for many years, and was in very poor 
health during early adult life. Six months before admission he sud- 
denly became jaundiced, and without any pain. There was bile in the 
urine and clay-colored stools. Continued yellow, with a gradual loss 
of weight and strength, until three weeks ago, when he suffered from 
severe pain in the gall-bladder region and radiating to the right 
shoulder and back ; had hamaturia also. This pain has continued and 
increased in severity. 

Examination on admission reveals marked jaundice, emaciation, and 
a mass between the umbilicus and the right costal arch. There is 
anaemia and 11,500 leucocytes. The patient insisting upon an explora- 
tory operation, despite the diagnosis of malignancy, the abdomen was 
opened and a carcinoma at the head of the pancreas found. The gall- 
bladder, which was very much distended, was aspirated and closed 
with Lembert suture. The abdomen was closed with silk tier sutures. 

The patient never stopped oozing after operation. Transfusion was 
performed, and the wound in the arm also continued to bleed. Death 
occurred in twenty-four hours. No autopsy was allowed. 

The technique of operations upon the pancreas will vary with the 
needs of the individual case. The organ may be reached : (1) Through 
the gastrohepatic omentum, above the stomach ; (2) through the gastro- 
colic omentum, below the stomach ; (3) through the transverse meso- 
colon, back of the colon and stomach ; (4) from the loin, behind the 
peritoneum. 

Extensive lacerations or wounds of the pancreas should be treated 
as early as possible after the receipt of the injury, and the wound 
sought and closed with suture, avoiding puncture of the main duct. 
All hemorrhage, of course, is controlled ; but in cases where the blood- 
supply is greatly destroyed necrosis is likely to result. 

The pancreas is reached by widely opening the lesser peritoneum and 
turning the stomach up ; the organ can then be seen and palpated, 
and, if necessary, the transverse mesocolon may also be incised to 
directly reach the gland. It is best to drain after operations upon the 
pancreas, and to favor the formation of a pancreatic fistula rather than 
allow the retention of the digesting secretion. 

In acute pancreatitis surgical intervention had better be postponed 
until the primary acute symptoms, with the accompanying shock, have 
abated, or until the appearance of symptoms indicating suppuration. 
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The treatment has been outlined early in this paper. Should surgical 
intervention be demanded an incision may be made above the umbili- 
cus and about four inches long. After opening the peritoneum the 
omentum may be examined for fat necrosis, and a vertical incision 
made in the gastrocolic omentum, opening the lesser sac. The pancreas 
can then be examined, and an incision in the transverse mesocolon 
will expose the gland and confirm the diagnosis. A second oblique 
incision is then made in the left loin at the costovertebral angle, and' the 
lesser peritoneal sac cleansed of blood and packed with gauze. Partial 
suturing completes the operation. Prompt stimulation must be used 
to combat shock. 

Chronic pancreatitis must be treated by abdominal section and chole- 
cystostomy. The operation of cholecystenterostomy and choledocho- 
duodenostomy are harder to perform and are not as effectual in 
securing free drainage. 

Cliolecystostomy. The gall-bladder is exposed by an incision through 
the right rectus muscle, and excepting in highly infectious cases is 
generally freed from adhesions, which when met with usually involve 
the abdominal wall, liver, omentum, duodenum, pylorus, and colon. 
The gall-bladder is isolated by gauze pads and aspirated of its contents. 
The puncture is then enlarged and the gall-bladder examined for 
stones; if present they may be removed with forceps or scoop. A 
small piece of iodoform gauze is introduced into the gall-bladder and 
the opening temporarily closed with hmmostatic forceps ; the gall- 
bladder is then brought into the wound, if possible. A piece of gauze 
is passed around the gall-bladder in such a manner as to allow the 
lower end of the gauze to protrude from the lower end of the wound, 
and the gall-bladder is sutured to the aponeurotic layer of the abdomi- 
nal wall. Before tying the gall-bladder sutures the gauze pads are 
removed, but not the gauze around the gall-bladder. The sutures are 
tied, the wound above and below the gall-bladder closed, the haemo- 
static forceps removed, the piece of iodoform' gauze taken out of the 
gall-bladder, and a solid rubber drainage-tube carried into the gall- 
bladder. This drains into a receptacle at the side of the patient. 

The results of surgical treatment in this class of cases is very en- 
couraging. Of twenty-four cases operated upon by Mayo Robson, in 
twenty-one a complete and perfect recovery ensued. 

The operative procedure in pancreatic cysts will depend upon the 
degree of adhesion to surrounding structures ; and as this almost in- 
variably occurs, the extirpation of the cyst is difficult unless, as is the 
case in rare instances, the cyst is pedunculated. Aspiration of the cyst 
should only be performed when the patient is severely ill from diabetes 
or the effects of pressure. The cyst will always refill, and the danger 
of leakage into the peritoneum from the point of puncture is very great. 
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Whenever practicable the abdomen should be opened by a median 
incision above the umbilicus and by incising the gastrocolic omentum. 
This exposes the cyst. Its contents should be withdrawn by an aspir- 
ator, as the needle is removed closing the puncture with one or more 
hsemostats. The cyst wall is then drawn to the wound, and the sub- 
sequent procedures are exactly as in cholecystostomy, viz., suture of 
the cyst wall to the parietal peritoneum and draining the cyst. Where 
some of the contents of the cyst escape during aspiration it is safer to 
make a second incision in the loin and drain the lesser sac. Korte col- 
lected eighty-four cases operated upon by this method, with five deaths. 

When the cyst is small, and from its position and relations cannot be 
brought th the abdominal wound, the rubber drainage-tube should be 
introduced\'nto the cavity of the cyst, and by careful gauze packing so 
surrounded jtliat leakage is prevented. 

Malignant disease of the pancreas is better left alone, or a palliative 
measure performed, such as cholecystostomy or cholecystenterostomy. 


X-RAY Findings in Pathological Conditions op the Pancreas. 

BY JI. I. WILBERT, 

DIRECTOR OP X-RAY LABORATORY, GERMAN HOSPITAL. 

It will generally be admitted that the X-rays may ultimately play 
a very important part as an aid in recognizing pathological conditions 
of the abdominal organs. Even at the present time much valuable 
collateral information may be obtained from this source, providing the 
picture as seen on the fluorescent screen or the photographic plate be 
properly interpreted. 

While it is true that too much reliance should not be placed in the 
findings of the X-ray laboratory, especially in cases that involve the 
abdominal viscera, it is equally true that any possible errors are entirely 
due to the personal equation of the operator. It is probable, therefore, 
that as operators, with increased experience, improve their technique 
or have access to improved tubes and other pieces of apparatus, this 
source of error will be largely if not entirely eliminated. 

The possible causes of errors of this kind become more evident when 
we remember that conditions of any kind manifest themselves, under 
the X-rays, as what are popularly termed shadows, and that these 
shadows, in turn, are caused by relatively dense masses of matter which 
intercept or absorb the rays of energy emanating from a vacuum tube. 
It will readily be appreciated, therefore, that in the abdominal cavity 
we may have causes for a variety of shadows of different densities, and 
that these shadows may or may not be due to pathological changes. 

If we bear in mind, then, that X-ray findings, at the present time at 
least, can hardly he considered to furnish more than corroborative 
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evidence, we will not be likely to be carried wa)’- with the success or 
failure of a few isolated observations. 

Among tbe organs in the abdomen tlie pancreas would appear to 
offer a most promising field for observation and study by means of tbe 
X-rays. Under supposedly normal conditions tbe bead of tbe pancreas 
shows but a faint shadow on the photographic plate or the fluorescent 
screen ; and while it is true that there are abnormal conditions, not 
necessarily pathological, that will increase this shadow to a considera- 
ble extent, these can, in many cases at least, be differentiated from the 
comparatively dense shadow that is always produced by an enlarged or 
hypertrophied pancreas. 

With a view of soliciting comment or criticism, and also with a view 
of inducing others to follow or improve on our technique, it may be 
well to give an outline of our methods of procedure. 

For the study of gross pathological conditions we have found the 
fluorescent screen to be more satisfactory than the photographic plate. 
It should, however, be understood that this applies solely to the gro.ss 
examination and not to definite determinations of the presence or 
absence of any more minute details, such as a fracture of a rib or a 
renal or ureteral calculus. 

The apparatus used for generating the X-rays is the ordinary type of 
induction coil, giving approximately a ten-inch spark. The tube that 
is usually preferred is one of the self-adjusting type, with extra heavy 
anodes, so as to take a considerable current without risk of destroy- 
ing or puncturing the platinum plate. For examining patients we use 
a wooden table with heavy rollers and a comparatively thin wooden 
top. This table is so arranged that the vacuum tube may be placed 
under the patient and the latter moved at will to any position over the 
tube. In this way we are enabled to make a rapid and satisfactory 
survey of the different portions of the body without running any risk 
of either the patient or the operator coming in contact with the tube 
or the lead wires attached to it. 

This method of examining has several advantages. In addition to 
the patient being perfectly safe from the electric current, he is com- 
paratively comfortable, being perfectly at rest and always at the same 
relative distance from the anode of the tube. In addition to this, the 
light from the tube may be readily screened, so as not to interfere with 
or blur the image on the fluorescent screen. 

The facility with which a complete survey of the whole body can be 
made is of importance in that it permits of a comparative study of the 
structure and muscular development of each individual. The uses of 
this will be recognized when we remember that each individual is a unit 
to himself as to structure or development, and that any undue muscular 
developmenFmay and often does cause shadows that may be misleading. 
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Having taken this preliminary survey, and satisfied ourselves of the 
absence of other possible pathological conditions, we will usually find, 
in cases of congested or hypertrophied pancreas, a distinct and com- 
paratively dense shadow extending a little to the right of the median 
line and about midway between the lower end of the sternum and the 
umbilicus. In the majority of cases the shadow will be found to be 
rather longer than wide, and it seldom extends to the left of the shadow 
cast by the spinal column. One distinctive feature of the shadow cast 
by the pancreas is the fact that it is not readily movable with the 
motion of the diaphragm. By this simple characteristic we are usually 
able to differentiate between an enlarged or dense head of the pancreas 
and any pathological change involving the liver or stomach. Here, 
again, it must be borne in mind that we may have inflammatory con- 
ditions involving either of these organs that will produce adhesions, 
and these in turn will inhibit, or at least restrict, the natural range of 
motion. As a rule, however, such adhesions will also restrict, to a con- 
siderable extent at least, the normal range of motion of the diaphragm. 

Another distinctive feature may be established by taking advantage 
of the fact that the pancreas is located near the posterior wall of the 
abdomen, aud on this account the resulting shadow is readily displaced 
by changing the relative position of the body, tube, and fluorescent 
screen. For instance, if we move the cause of the shadow above the 
anode of the tube the shadow is thrown high up, but when moved in 
the opposite direction it appears to be comparatively lower down. 

On a photographic plate the shadow is usually best shown from the 
posterior aspect. The plate should be placed against the back and 
extend from about the ninth dorsal to the fifth lumbar vertebra, with 
the anode of the tube about the median line and midway between the 
lower end of the sternum and the umbilicus. 

Among other conditions that give abnormal shadows in this region 
we may have an undue overlapping of the kidney and the head of the 
pancreas, a floating right kidney, or even an enlarged or cystic kidney, 
though the latter may usually be recognized, being much larger and 
more sharply defined in outline. 

A few of the objects that are particularly to be guarded against may 
be mentioned here. They are, among others, masses of food or even 
water in the gastro-intestinal tract ; and for this reason it is preferable 
to make the examination, as nearly as we can, when the stomach and 
small intestines are comparatively empty. 

Undue or uneven layers of clothing should be avoided. This is 
especially true of garments made from fabrics dyed black, as the latter 
are usually mordanted with either iron or chromium salts, and will 
usually give distinct and sometimes very dense shadows on the fluores- 
cent screen or photographic plate. 
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Observing these few simple precautions, and always bearing in mind 
the possible differences in density of shadows due to the varying thick- 
ness or development of the several patients, we are not likely to go far 
astraj’^ in locating an abnormal or particularly dense shadow. The 
cause of the shadow must, of course, be more often determined from 
the clinical data than from the location or size of the shadow as de- 
termined by means of the X-rays. 
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TROPICAL ABSCESS OF THE LIVER, WITH REPORT OF A CASE. 
By Solomon Solis Cohen, M.D., 

ATTENDING PHYSICIAN TO THE PHILADELPHIA HOSPITAL AND TO THE JEFFERSON MEDICAL 

COLLEGE HOSPITAL, ETC., 

AND 

John H. Gibbon, M.D., 

PROFESSOR OF SURGERY, PHILADELPHIA POLYCLINIC ; ASSISTANT SURGEON TO JEFFERSON MEDICAL 
COLLEGE HOSPITAL ; SURGEON TO BRYN MAWR HOSPITAL AND OUT-PATIENT DEPARTMENT 
OF THE PENNSYLVANIA HOSPITAL. 

The patient. Max G., aged thirty years, a native of Russia, apph’ed 
at Medical Clinic No. 1, of the Philadelphia Polyclinic, on September 
2, 1901, and in Dr. Cohen’s absence from the city was seen by Dr. 
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Truman Auge, cHef of clinic, from whose excellent notes much of the 
history that follows is taken : 

History. Three years ago, while in South Africa, being shut up in 
Kimberly, with insufficient food and had water, the patient suffered an 
attack of illness characterized by looseness of the bowels, the stools 
occurring ten to fifteen times a day, being dark in color and streaked 
with blood or containing bright blood. The stools were not accom- 
panied by pain. The patient’s appetite remained good. The stools 
had not a particularly offensive odor. No record of fever could be 
obtained. His feet were swollen, and he lost flesh and strength. The 
intestinal discharges were at times apparently normal, but after a brief 
period would return to their former condition. Two months after the 
onset the illness was diagnosed dysentery by the physician then con- 
sulted ; the patient suffered intermittently for about eighteen months, 
when he determined to leave South Africa. His condition improved 
as soon as he got on board ship. During the voyage he gained flesh 
and felt better, but did not gain in strength. The voyage lasted twenty- 
eight days. Improvement continued for about eight months after 
landing in this country. 'I’he swelling of the feet disappeared entirely 
two mouths after leaving the ship. About a year before his visit to 
the Polyclinic the bloody stools recurred, and had, according to the 
patient’s statement, continued intermittently ever since. There had 
not been chill or fever. The patient attended the dispensary irregu- 
larly for about a month, during which *time the condition of the bowels 
improved. Dr. Cohen saw him on October 7, 1901. 

Physical Examination, October 7, 1901. The heart was displaced to 
the left and upward, the apex-beat being felt in the fourth interspace 
and nipple line, but otherwise normal. The sounds were weak ; the 
pulse feeble but rhythmical, and not very rapid. The exact rate was 
not recorded. No pulmonary lesion was found. Both lungs were 
compressed, the right more so than the left. There was no effusion. 
On examination of the abdomen a mass was found occupying the right 
hypochondriac and umbilical regions. Its percussion-note was contin- 
uous with the normal liver dulness, which was also much enlarged 
upward, beginning in the fourth interspace at the right border of the 
sternum but in the mid-axillary line at the upper border of the fifth 
rib. The mass had a mean projection of one and one-half inches. It 
was tense, hard, and smooth ; the lower edge was rounded and could 
be distinctly traced at a mean distance of about four finger-breadths 
below the ribs *, the left border running from the apex of the heart to 
about one inch above the umbilicus, the margin then dropping to the 
umbilicus, and thence running to the right mid-axillary line at the same 
level on a curved line, with convexity outward. Posteriorly the dul- 
ness extended on the right of the spine from the ninth rib to below the 
costal border, reaching about three inches to the left side of the spine 
and tapering to a point. The splenic dulness began at the seventh rib 
in the paramammillary line, at the eighth rib in the posterior axillary 
line, and extended transversely from this point to the mid-scapular line, 
merging below with the dulness of the liver, these conditions probably 
indicating an enlargement as well as a displacement of the organ 
backward^ and upward. At the most prominent part of the mass, 
about an inch below the tip of the xiphoid cartilage, there was a cir- 
cular area about as large as a silver dollar, having an elastic “ cystic” 
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resistance. There was no pain or tenderness over the enlarged liver 
or over the abdomen and thorax at any point. Neither the thoracic 
nor the abdominal wall was reddened. There was no cedema. The 
abdomen outside of the dull area was tympanitic. No distinct hydatid 
tremor or fremitus could be found, but there was an indistinct and in- 
constant crepitus which could be heard over the tumor, and which it 
was thought might be due to daughter cysts rubbing against one an- 
other. The superficial veins of the abdomen were but slightly dis- 
tended, and, except in the right groin, no lymphatic enlargements could 
be detected. A number of white scars were seen over the right hypo- 
chondrium and right chest, which the patient attributed to “ winter 
pox ” occurring in his childhood in Russia. The patient denied any 
venereal disease. The enlargement of the abdomen was first noticed 
aboard ship, shortly after leaving Africa, and it seemed to increase 
before an attack of dysentery and diminish afterward. It had given 
him no inconvenience, nor would he have thought it worth mentioning 
if examination had not been made. The patient was not jaundiced 
and not apparently ansemic. The tongue was but slightlj"^ coated. The 
blood, feces, and urine were examined by Dr. Coates, of the Polyclinic 
Laboratory, with the following findings : 

Blood,. Hemoglobin, 80 per cent. ; red blood cells, 4,570,000 : 
leucocytes, 13,400 — no abnormal bodies. Feces: bacilli coli com- 
munis ; staphylococci ; no amcebe. Urine : amorphous urates ; uric 
acid crystals ; a few granular casts. Reaction strongly acid. No 
parasitic ova. No sugar ; no albumin. Sulphates normal. Chlorides, 
1 per cent. Urea, 3.2 per cent. Indican, small amount. No leuciu 
or tyrosin ; bile pigment and biliary acids absent. 

Diagnosis apparently lay between abscess of the liver of amoebic 
origin and hydatid cyst. The long duration of the tumor, its enormous 
size, and the absence of the usual symptoms of abscess were strongly 
in favor of hydatid cyst ; the history of the dysentery, however, which 
originated in South Africa, caused us to consider strongly the question 
of amoebic abscess. The patient had suffered no pain excepting recently, 
and that of only a transient kind. There was no tenderness and no 
history of previous tenderness. The elevation of the temperature was 
insignificant, and there was no history of marked fever or rigor at any 
time. The patient’s general health was apparently good. The blood 
showed no marked leucocytosis. The amoebse were not found after 
repeated examinations. There was no cedema over the liver, either in 
the thoracic or abdominal wall. The character of the enlargement, 
its smoothness, the absence of tenderness, and a sense of fluctuation 
at its most prominent part also tended to confirm the idea of hydatid 
disease. Strongly in favor of abscess was the fact that the patient . 
reported that an exploring needle had been introduced into the swell- 
ing and that pus had been withdrawn ; as this exploration had been 
made by a competent physician we were obliged to attach to it con- 
siderable importance. At the same time, however, it must be remem- 
bered that fluid similar to that described by the patient might have 
been obtained from a suppurating hydatid cyst. 

The operation was performed on November 6, 1901. As the tumor 
involved the anterior portion of the liver more extensively than the 
posterior, it was determined to approach it through an incision just 
below the very much elevated costal border. A straight incision 
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three inches in length was made over the most prominent part of the 
tumor. The peritoneum was not adherent, and there was no fluid in 
the abdominal cavity. The liver appeared somewhat darker than 
normal, extended nearly down to the right iliac fossa, and on its upper 
surface, which was moderately adherent to the diaphragm, gave a sense 
of distinct fluctuation. An aspirating needle was introduced into the 
liver, and through it flowed a thick, brown pus. The general abdom- 
inal cavity was thoroughly walled off from the point of puncture by 
large gauze pads. After the withdrawal of the aspirating needle the 
abscess cavity was freely opened by means of the Paquelin cautery. 
An enormous quantity of pus of the character above mentioned escaped 
through a glass drainage-tube which was introduced, but, unfortu- 
nately, the exact amount could not be ascertained, because of the neces- 
sity of constant irrigation in order to prevent infection of the general 
peritoneal cavity and in order to thoroughly cleanse the abscess 
cavity ; certainly, several quarts of pus were removed. When the 
abscess cavity had been emptied the liver Jiad so contracted that the 
opening made by the cautery was no longer opposite the abdominal 
incision ; therefore, a transverse incision was made along the costal 
border at right angles to the primary incision, a rubber drainage-tube 
and the pacWng being brought out of the lower end of this second in- 
cision. The patient reacted well from the operation. 

There is very little to report in the subsequent clinical history of 
the case. The patient suffered from some cough for a few days after 
the operation, but otherwise made a very satisfactory recovery without 
complication. The drainage was at first profuse, but gradually dimin- 
ished until about the middle of February, when it entirely ceased. Two 
points are worthy of note in the post-operative history : a very great 
increase in weight and a rapid contraction of the liver. An examina- 
tion of the pus showed it to be sterile, and no amcebse were found. 
Repeated examination of the pus and detritus failed to demonstrate 
the presence of amoebae. 

Pathology. The frequency of liver abscess among our soldiers in 
the Philippines and among the British in South Africa has brought 
this question into considerable prominence in English literature. 
Robinson* says that in 96 autopsies done on soldiers dying from dysen- 
tery in the Philippines liver abscess was found twelve times. Of 
course, pyaemia, traumatism, gallstones, and roundworms frequently 
produce abscess of the liver, but probably the most frequent cause of 
single abscess is some form of dysentery. And further, the amoebic 
type is that which most often produces the condition. The amoebae 
can often be demonstrated in the scrapings from the abscess wall when 
not to be found in the pus itself. It is to be regretted that in this case 
the wall of the abscess was not scraped with this object in view. Al- 
though we look upon multiple abscess of the liver as usually of pyaemic 
origin, yet the fact that about one-half of the liver abscesses occurring 
in tropical countries ate multiple would incline one to the view that 
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the amoeba is more frequently than we suppose the cause of this 
variety. Giordano, of Venice, in discussing this question before the 
Intercolonial Congress of Medicine, 1900,' said that alcoholism was 
often a great predisposing cause of liver abscess, and in this view 
Adami agreed, though he asserted that the determining cause was 
an ascending angiocholitis of intestinal origin. These statements 
regarding the predisposing tendency of alcohol may explain, to some 
extent at least, the greater frequency of liver abscess among American 
soldiers in the tropics than among the more temperate natives. The 
abscess may be found at any point in the liver, but is most frequently 
situated in the right lobe either near the anterior or posterior border, 
if left to itself the abscess will, in most instances, rupture into the 
pleura or lung, although rupture into the peritoneum or on the surface 
is not rare. Spontaneous cure often results from rupture into the lung, 
as in the case recently reported before the County Medical Society by 
Dr. Boston, but, of course, to wait for such an occurrence would be 
extremely unwise and comparable to the fallacy of waiting for ad- 
hesions to form after making a diagnosis of appendicitis. It is needless 
to say that unless immediate operation is done intraperitoneal rupture 
is invariably fatal. The mortality of liver abscess without operation 
is between 90 per cent, and 95 per cent., those cases recovering usually 
doing so after rupture into the lung. 

Treatsibkt. The treatment, when once a diagnosis is made, is 
entirely surgical, and consists in thorough opening and thorough 
drainage. The aspirating needle may be looked upon in some instances’ 
as a safe diagnostic means when proper aseptic precautions are taken, 
but it is by no means a sure measure, and should only be employed 
when the surgeon is prepared to pi’oceed at once to operate in case pus 
is found. This is particularly true' Avhen the abscess is situated ante- 
riorly, for here the infected needle must traverse the peritoneal cavity, 
which is in most instances not shut off by adhesions. It is quite true 
that in many cases the needle is used, pus is found, immediate opera- 
tion is not done, and the peritoneum is not infected; in fact, it was 
true in the case here reported ; but the practice is a bad one, exposing 
the patient to considerable unnecessary risk. Anyone having experi- 
ence with the exploring needle needs not to be told of its inaccuracies 
or how very misleading its evidence oftentimes is. The proper time 
for the employment of this instrument arrives when the liver has been ' 
exposed by a free incision and the surrounding cavity, pleural or 
peritoneal, properly protected with gauze. At this stage the needle 
not only locates the abscess but indicates to the operator the best point 
at which to drain. There are two recognized methods of operating in 
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this condition, and between them, foreign surgeons particularly, are 
much divided. The first operation is that of immediate drainage, while 
the second consists in exposing the liver, allowing it to become adherent 
to the abdominal wall, and then opening it twenty-four or forty-eight 
hours later. In the hands of an experienced surgeon the former 
operation would certainly seem to be the most satisfactory procedure. 
Under doubtful aseptic circumstances an inexperienced operator would 
probably be wise to follow the second method. Smits^ reports, from 
tlie island of Batavia, the most gratifying results from the employment 
of the two-stage operation, 16 recoveries out of 19 operations. It is 
doubted, however, that these good results were altogether due to the 
two-stage operation. After the location of the pus by the needle we 
believe that there is no better instrument for incising the liver tissue 
over the abscess than the Paquelin cautery. Curettement of the abscess 
wall is a measure strongly advocated by Fontan, but its employment 
in abscesses of short duration would seem questionable and, in fact, the 
present case would tend to show that it is not an essential part of the 
treatment even in abscesses of long duration. In the introduction of 
the drainage-tube care must be taken that the end of the tube does not 
rest on the abscess wall, else such pressure might produce necrosis and 
perforation at this point. One point in the technique of this operation 
which is frequently dwelt upon is the stitching of the liver to the 
abdominal wall. This procedure does not seem necessary if the pre- 
caution is taken to carefully surround the tube with gauze, and might 
possiblj’- interfere with the subsequent contraction of the abscess cavity. 
It was not done in the present case nor in another recently seen in which 
an equally good result was obtained. 


A STUDY OF SOME CIRRHOSES OF THE LIVER. 

By Beverley Robinson, M.D., 

OF h’EAV YORK. 

No doubt the majority of practitioners believe they know pretty 
well about cirrhosis of the liver. It is a common affection, particularly 
in hospitals and dispensaries. In its advanced stages it is readily diag- 
nosed, as a rule. 

In regard to its prognosis and treatment ; These appear relatively 
simple in that formerly at least it was assumed by very many that we 
had to do with a fatal complaint ; and as for remedial measures, they 
resolved themselves into few, among which paracentesis at the last 
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stage only was imperative, mainly to relieve distress. How far such 
notions to-day are removed from truth I shall endeavor to show later. 

That the liver is a difficult organ to study and know accurately 
few will deny whose opportunities and mental make-up prove them 
competent observers. As compared with other abdominal or thoracic 
organs, where does it stand ? The lungs can be inspected, palpated, 
percussed, auscultated, and in a way measured. So, perhaps, can the 
liver ; but in the former case we seem to be in more accurate touch 
latterly by reason of sputa examinations under the microscope and 
inoculation experiments. The heart and its disorders have been the 
source of so many investigations in the physiological laboratory, so 
many accurate clinical observations in the office and the class room, 
hospitals, and dispensaries — everywhere and at all times — that little 
new may be added. With the advent of physiological chemistry, the 
use of the microscope, and the opportunity, daily or hourly almost, of 
knowing precisely what the urine shows, the kidneys as organs are very 
clear to us. With the liver, on the contrary, much seems still conjec- 
ture and hypothesis. We speak of its torpidity, engorgement, anremia, 
its functional derangements, its organic lesions, with glibuess at times ; 
and yet there is much that is obscure about its functions, healthy and 
morbid, that is by no means evident, and about which there are very 
honest and almost irreconcilable differences. 

In this connection, only very lately. Hr. Goodhart writes : “ The 
largest organ of the body, its imports and exports must be enormous, 
and from the familiar way in which it is spoken of there cannot be 
a man in the whole world Avho does not think he knows all about it. 
But what are the facts ? We know something about the physiology 
of the liver ; but this knowledge has been mostly obtained by experi- 
mentation on the lower animals, by observations that occasional cases 
of disease afford us, and by certain inferences that we draw — very 
much at second hand — from the changes produced by disease in the 
organ. But all these things — valuable as they are, and without which 
where we should be I do not know — ^yet are very far from giving us 
that real and intimate knowledge of the living organ that we require 
to enable us to treat its diseases.”* 

Should this not be adequate reason why we approach the study of 
the cirrhoses with much diffidence and full recognition of our deficien- 
cies, even in the role of an upright reporter ? “ Good men and true ” 

have essayed this work faithfully in the past, and told us many things 
we should know. A great deal more is required, much research remains 
to be done, and only by degrees may we legitimate!}’’ hope to secure 
truth — entire and with full details. 


* British Medical Journal, August 3, 1901, p. 251. 
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In what relates to the cirrhoses there are many undetermined ques- 
tions. The views ordinarily held are not entirely correct. In the first 
place, the clinical facts, the more we become conversant with them, do 
not justify invariably the gloomy prognosis of these affections which 
has been entertained. Instead of separating with discrimination, there 
has been confusion, because all forms of the disease have been thrown 
together and included as one. In fact, here as elsewhere, the work of 
the dead-house has reigned supreme for a time, and the close watching 
of patients during life has been deemed of lesser value, when it should 
always, as I believe, be the first thought of every good physician. How, 
indeed, can we treat a patient properly unless we know just what 
symptoms he presents during life and in what manner and to what 
degree function was disturbed ? Everyone who has grown gray in 
harness and whose experience has widened and deepened knows that 
the morgue and the laboratory by themselves ignore too much and too 
often the intricate and obscure of our economy in a dynamic sense, 
and hence must be always controlled, as it were, from the horse-sense 
point of view of even the humbler humdrum daily worker at the bed- 
side.^ 

There are different forms and degrees of cirrhosis. Hot all at once 
and every time does the final atrophic stage, with its irremediable 
anatomical conditions and its absolutely gloomy horoscope, show itself. 
This form is slow and insidious of development. At first it- is not 
recognized ; there are few or no symptoms we can attach to it. At 
best we can only be suspicious.’ If we have to do with a chronically 
hard drinker of beer or spirits, of course, we think of the liver and 
fibroid changes ; and then if there be palpitations of the heart, evidences 
of dyspepsia, vascular stigmata on the face, corpulency, and a some- 
what enlarged liver we cry a halt to bad habits, and the outlook may 
be sombre. On the same lines, if we find loss of strength, inap- 
petence, and a failure of nutrition, as shown by loss of weight, even 
though the liver be of normal size apparently, we cannot avoid some- 
what gloomy forebodings unless we are able soon to control habits and 
regimen. But are we sure — may we be reasonably certain — with such 
vague characters that we shall even later be able to fix an absolute 
and correct diagnosis ? The answer — ^the only one — must be negative. 
The sooner the better for every medical student to know that disease 
does not run closely at any time along so-called prescribed lines. It 
varies, it differs ; one day we see certain forms of disease, another day 
it is just the contrary. All cases are in a certain sense individual, 

1 Vide Andrew Clark, British Medical Journal, February 3, 1883, p. 191 ; “ Address on Clini- 
cal Investigation before the Clinical Society of London.” 

- In writing of early stages of hepatic cirrhosis, Billings claims there is a relatively largo 
number of patients whose symptoms are those of neurasthenia, myalgia, mononeuritis, or 
gastro-intestinal disturbance.— Medical News, July 26, 1902, p. 167. 
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personal. There is nothing wholly general and all-absorbing about 
any one instance. Take, for example, the abdominal effusion in cir- 
rhosis — the ascites which in the later stages is so striking, so character- 
istic, so grave of import in the eyes of many that it seems like to a 
funeral knell in its fatality. Is it so ? May it not appear soon, and 
in its earlier stages may it not be treated wisely and advantageously ? 
And may not a patient do well for a long while, thus treated ? And 
why is this ? May not very many of the liver cells still be function- 
ally healthy, quite capable of carrying on good nutrition ? Is not 
fibrous growth in the liver usually slow ? Does it not leave many 
lobules untouched for many a day by its contracting power, and other- 
wise in what degree is it really pernicious ? These and other queries 
immediately arise to one’s mind. It is, moreover, a fact of daily ex- 
perience almost to have patients come to our office or to out-door clinics 
in whom ascites is undetermined. We are unable to affirm positively 
that it exists. And this is true not for one examination only, but for 
many. Days, months, and even years elapse with some patients before 
we can say convincedly this is or this is not a case of hepatic cirrhosis. 

The three principal forms of cirrhosis which are recognized by 
writers are (1) atrophic, (2) hypertrophic, (3) syphilitic. Besides these 
there are so-called minor, even undetermined, forms. Usually the 
latter are due to passive congestion, brought on by pressure from 
neighboring tumors or indicative of some chronic disturbance of heart 
power, structure, or action. In these instances, especially where the 
heart is the primary cause, the abdominal ascites is merely a symptom 
which is part of a general anasarca. It may be, however, that the 
ascites has something special in it ; it may stand by itself, as it were, 
so far as effusion is concerned in the serous cavities. Then we have 
to do with an expression of cardiac inefficiency accompanied by one of 
the known effects of portal obstruction due to fibrosis around the vessels 
of the liver. In these cases we should look rather for hypertrophy than 
atrophy. The liver is enlarged and engorged. It is filled with blood 
from overcongestion. There may or may not be already marked fatty 
change, and thus, instead of the dense, hard, tough liver with sharp 
lower margin, which is said to characterize the cirrhotic liver, we may 
have a greasy, rather soft structure, which leaves the impress of the 
finger upon its surface when we press with even very moderate force. 
While, then, it may be admitted, and is certainly true with limitations, 
that all three forms of cirrhosis of the liver are characterized by in- 
crease of fibrous tissue, which penetrates its structure and distributes 
in somewhat different ways along the branches of the interstitial tree, 
it is also true that these forms are all different in many particulars. 

Their pathology, to begin with, is not the same. In one form — the 
hypertrophic— the fibrous tissue is finer, less formed, accompanied by 
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a cellular growth, and runs along the smaller branches interstitially. 
In the atrophic form this fibrous tissue is coarser, better formed, shows 
greater tendency to contract upon and disorganize liver cells, extends 
along larger branches of the interstitial tree, and is not accompanied 
by cellular growth to the same degree at all. 

In connection with the increase of connective tissue it has been 
proven experimentally that the action of alcohol on the liver of 
animals is also to cause granular and fatty degeneration of the liver 
cells. According to Vanghan, the increase of the connective tissue 
is small in amount, and only reported by some observers. Vaughan 
concludes that “ the connective tissne changes are subsequent to and 
dependent upon alteration in the hepatic cells.’” Later on he writes 
that with the clinical and experimental evidence hitherto obtained we 
are justified in believing “ that in alcoholic cirrhosis the pathological 
changes begin in the hepatic cells.” 

From what has been said concerning the pathology and etiology of 
atrophic and hypertrophic cirrhosis it has been shown that the two 
forms may exist as types. They may also be present combined, as it 
were, in the same individual and exist as one disease. The atrophic 
form is clearly due, as a rule, to alcohol ; the hypertrophic to infection 
(Vaughan) ; but the infection may precede or follow the toxic poison- 
ing, and the result is a mixed form of cirrhosis. These forms, both 
clinically and at the autopsy, are very difficult of precise diagnosis, so 
intimately and curiously combined are their symptoms or lesions.^ 

In the syphilitic cirrhosis we have those broad bands of fibrous tissue 
which penetrate between the lobules and draw the liver down near the 
surface in such manner as to leave the puckered, scarred appearance, 
with bossy, prominent, irregular masses between which are so charac- 
teristic. 

As to the course and clinical symptoms : These, we shall see, differ 
widely and obviously in many ways. In atrophic cirrhosis, for exam- 
ple, the main distinguishing clinical feature, as we could almost 
premise from its pathology, is the evidence of marked portal obstruc- 
tion — at least this is true almost as soon as the disease is clearly deter- 
mined. Hence arises the abdominal effusion, and with this most 
significant and almost portentous sign we have hemorrhages from the 
stomach and bowels. Sometimes these are small and infrequent, and 
give no great and immediate alarm if their quantity alone is consid- 

^ Journal of American Medical Association, October 5, 1901, pp. 878, 879. 

- In a patient I saw last summer, who subsequently died, the liver was stated during life to 
be much enlarged by several very competent observers— both surgeons and physicians. I was 
able to satisfy myself after death, by intra-abdominal digital exploration, that the liver was 
not notablg enlarged. 1 was also convinced that an intra-abdominal mass, in close juxtaposi- 
tion with the lower margin of the liver, gave rise to an error of diagnosis in this regard, 
although the case was proven not to be one of cirrhosis of the liver. 
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ered ; but considered from tbe point of view of tbeir evident causation, 
great apprehension is invariably excited, and justly so. Shortly we 
may have, and do often, those abundant and depressing blood losses 
so difficult to arrest, and which point to the urgent necessity, and none 
too soon, of employing all rationally known measures to ease up an 
obviously crippled organ and to restore falling strength. How unfor- 
tunate it is in such cases if the somewhat too enthusiastic surgeon finds 
indications for abdominal exploration or an operation for internal 
hemorrhoids ! Jaundice is a rare sign in these cases* — at least real 
jaundice, with urine loaded with bile pigment and acholic stools. Of 
course, the dull, earthy hue of the skin and the subicteric tint of 
the scl erotics are frequent phenomena which serve in a measure to fix 
our diagnosis. Sometimes “ adhesive pyelophlebitis closely resembles 
the atrophic form of interstitial hepatitis. The rapidity with which 
the peritoneal effusion reforms after tapping is an important diagnostic 
sign.”* 

These cases of atrophic cirrhosis in reality are long as to duration. 
They appear short merely because they are unrecognized prior to the 
advent of the ascites, and then the inevitably fatal termination seems 
to stand out imminently, since a few months or a briefer period may 
bring about a fatal ending of the case. 

The first and imperative thing to do with these patients is to lay 
down the law which forbids alcoholic stimulation in any form, because, 
as we know, in the chronic irritation thus produced we find the imme- 
diate and efficient cause of the majority of such cases. Of course, 
there are degrees of injurious action. The man who has drunk heavy 
beers for a long while and in large quantities, combined, it may be 
at times, with daily potations of spirits undiluted and containing fusel 
oil, is the worst type with which we have to do. Such an one is the 
longshoreman, hodcarrier, and other laboring man, or the chronic 
loafer who comes to our out-door clinics or to our hospital ward, when, 
on investigation, we find the contracted, small hobnailed liver, which 
shows the condition of multilobular cirrhosis and also many accom- 
panying pathological changes. The spleen and pancreas are often 
hard and functionally decrepit, the kidneys show marked interstitial 
changes, the stomach is thickened, atrophied, and congested ; but, 
above all, the heart is weak, flabby, degenerated. Fibrous myocarditis 
is sometimes made out at the autopsy ; more frequently we have more or 
less fatty change, apparent to the eye and corroborated with the micro- 
scope. The general vascular system does not escape, and capillary 


' W’here fatty degeneration and cirrhosis coexist profound, persistent jaundice is less infre- 
quent. A patient thus affected, as shown by the autopsy, died in one of ray wards at St. Luke’s 
Hospital May 8, 1902. 

3 James H. Wilson, Medical Record, DecemberJ?, 1901, p. 909. 
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arfceriofibroiis has ruu its course, so that there is scarcely a sound 
arterial coat to be found, no matter what organ we turn to. This is, in- 
deed, a gloomy and, alas ! too true a picture. Alongside, fortunately, 
we have another far more hopeful. The man-about-town, the broker, the 
business man — even the lawyer and the not too wise physician — whose 
drinking consists in two or three or more “ Manhattan” or “ Mar- 
tigny ” cocktails every day, taken upon an empty stomach and as “ a 
pick-me-up,” as the saying goas ; the genial, pleasant fellow who gives 
himself a rest of an evening, and who frequents the club and the 
billiard-room, and who before the evening is gone has consumed several 
drinks of “rye” or “Scotch” or “unsweetened,” is also an apt 
candidate for admission among the cirrhoses of "the atrophic order. 
Fortunately, such an one drinks |good spirits, as a rule, in the sense 
that it is relatively pure and unadulterated. Moreover, his food is well 
cooked and assimilable. He bathes, and is therefore cleanly and has an 
active skin ; and with a healthier body, perhaps, to start with he does not 
suffer so soon or so hopelessly as the poor chap I have previously con- 
sidered. Moreover, when the first premonitory signs of disease occur, 
if he be even moderately wise, he consults his family physician, when 
I would fain believe he secures a mental and moral shaking up, with 
which a little useful medicine added thereto allows him to guard more 
carefully his still useful liver cells, and gives declared fibrosis an 
opportunity to cease development and extension for a time. 

Without going further in this description I trust I have been able 
to show and bring home to my readers what they all know, what they 
all feel and see around them every day. Turn, now, to our hyper- 
trophic form of cirrhosis, and what may we note ? Here, instead of 
atrophy and contracture and loss of size, we have enlargement and 
increase of weight. In addition, there is to be found a singular devel- 
opment of new biliary canaliculi on the periphery of the lobules, 
which is so distinctly shown in sections for microscopic insight. This 
latter division is the one so ably described by Hanot, Charcot, and 
other French writers, and about which there is such wide divergence of 
opinion elsewhere. Suffice it to add that in typical forms these must 
be very rare, infrequent cases. For my own part, I do not recall to 
have seen and observed a typical one — at all events, not one where 
the post-mortem researches justified altogether a previous clinical diag- 
nosis. In the hypertrophic cirrhosis of the sort we do see from time 
to time the fibrosis as it extends into the liver seems to mark for its 
own a few cells here and there throughout the structure, or certain 
individual lobules. In this hypertrophic form ascites does not often 
occur, nor should we expect it if we pay due regard to the special char- 
acters of the fibrosis formation. Jaundice, on the contrary, is a marked 
and almost omnipresent symptom ; and it is the real jaundice— not the 



222 ROBINSON: CIRRHOSES OF THE LIVER. 

aborted state, so to speak — to wbich I have referred in the atrophic 
form of cirrhosis, i. e., icteroid hue. 

Like to atrophic cirrhosis, hsematemesis is not infrequent, and, when 
it occurs, abundant and very threatening. Many of these hemorrhages 
in cirrhosis originate at the iower end of the oesophagus. They are 
often confounded with hemorrhages which come from ulcer of the 
stomach.' In either case, but especially the former, we should be 
very chary about the introduction of a stomach-tube, as a dangerous 
or even fatal loss of blood might take place immediately. With the 
hemorrhage from the oesophagus or stomach we see developed many 
acute symptoms. There is fever, and often the temperature ranges 
high. There is delirium of an active kind, pointing to a toxasmia and 
blood infection. “ Chills and sweating are not common ” in the 
hypertrophic form of interstitial hepatitis, “ thus serving to differen- 
tiate it from impacted gallstones.” (Wilson.) 

Later the patient may relapse into coma from which there is no 
awakening. Before these symptoms of delirium and coma become 
manifest we usually have several repeated intermittent attacks of pain, 
with fever. The pain is localized over the hypochondrium, and the 
liver is tender. 

In these particulars we have an approach to the syphilitic form, and 
except for the history, the different physical signs, and other symptoms, 
we might have a difficult diagnosis ; but this is not true for the careful 
diagnostician, who also considers the ordinarily chronic course of the 
disease. 

As to causation, it is obscure. Frequently the spleen also being 
enlarged a malarial origin is suspected. There are too few observa- 
tions accurately made in which the plasmodium has been discovered 
to altogether justify this opinion. I rather believe that alcohol 
is here again a more probable and efficient factor in bringing on this 
change in liver structure. One statement would seem to be- borne out 
by facts that we do know, and it is that the obstruction of the bile 
ducts by fibrous tissue seems to account for the genesis of the acute 
symptoms which mark the course of the disease and point to inflam- 
matory conditions, more or less lasting. According to some authors, 
such inflammatory conditions are wholly ignored, and they affirm that 
an infective process is the sole, undeniable cause of hypertrophic cir- 


1 According to Knapp (Medical Record, March 1, 1902, p. 334) these hemorrhages are some- 
times erroneously "diagnosed as pulmonary tuberculosis,” -when they should he considered 
" cases of ulcer of the oesophagus.” 

• According to Bouchard (EeTOe de M^decine, October, 1902) hemorrhages in cirrhosis, 
-n-hich occur outside the territory of the portal vein, are in relation irith pre-existing arterial 
lesions, affecting various organs, and do not depend upon abdominal plethora. The arterial 
lesions are chronic degenerative changes probably due to arterio-sclerosis.— Boston Medical 
and Surgical Journal, September 11, 1902. 
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rhosis. In this conection Vaughan' writes : “ With our present knowl- 
edge it must be attributed in all cases to infection.” If this be ad- 
mitted, pathologically, it may be stated that “ the epithelium of the 
gall ducts is the site of the primary involvement.” (Vaughan.) 

In the syphilitic liver we find marked induration, at times fairly 
recognizable by our tactile sensations. The liver itself is, as a rule, 
larger than normal. This is not an invariable rule, and just the con- 
trary may be found, no doubt, in those instances where the fibrous 
contracting bands are broad and numerous. The gummata on the 
surface of the liver when they exist are often easily recognizable. Of 
course, we may confound them with malignant nodules on the one hand 
or perhaps the hobnailed condition of atrophic cirrhosis on the other ; 
but the bossy, lobular forms of the tumors, together with the previous 
history and other signs of syphilis, or, in the absence of both, the 
notable cachexia of cancer, if present, enable us to be pretty confi- 
dent as to our differential diagnosis. In reasonable doubt an accurate 
blood count with differentiation of white cells will help us much. A 
decided and relative increase of lymphocytes and of eosinophile cells, 
according to Heusser or Cabot, would make this point very valuable. 
Of course, “ a disappearance of the tumor after a tentative antisyph- 
ilitic treatment argues most positively in favor of gumma.’” 

So far as clinical symptoms go, syphilitic cirrhosis resembles one of 
the other forms. There may be jaundice and no ascites ; there may 
be both ascites and jaundice.® On the other hand, there are instances 
in which neither sign is present. At an advanced stage, however, 
ascites can usually be determined ; and what is of particular value is 
the localized pain in the right hypochondrium which is usually present. 
These pains are not constant, as a rule, but come on intermittently, or 
at all events are greatly ii^ensified if previously they have been present 
in a mild, dull form^'Tlie pains during the exacerbations may become 
so intense as almost to resemble those of gallstones. If the disease 
has existed for a long while there is decided loss of weight, but scarcely 
ever to the degree which characterizes malignant disease. Oonstipa- 
tion and various functional disturbances of the stomach and intestines 
are frequently present. 

The congenital form of syphilis of the liver I do not remember to 
have met with ; if I have my memory is too uncertain to be a faithful 
reporter.' By those who have seen or described it it is said to be a 
diffuse fibrosis, where the abnormal tissue formation penetrates into the 

' Ibid. cit. 2 Einhorn, Medical Record, August 17, 1901. 

5 Stockton states wben jaundice occurs, even with apparent alcoholic cirrhosis, especially 
if accompanied by cachexia, it Is well to suspect syphilis.— Medical News, June 28, 1902, 
p. 1244. 

■* According to Osier it “ is rare and nearly always overlooked.” 
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lobules or between the cells. The fibrous tissue is an immature devel- 
opment. The liver itself is large and it is accompanied by jaundice, 
ascites, and emaciation.' While as regards the pure pathology of 
cirrhosis, as Cheadle says, there is more or less unanimity among 
writers, this is not true of the causation of symptoms as connected with 
morbid anatomy, nor of the course and clinical manifestations of the 
disease in its various forms. One of the questions for settlement is to 
know whether the atrophic form is anything more than a later stage of 
the hypertrophic. Further, more definite judgment as to Hanot’s 
biliary cirrhosis is desired, and as to whether hypertrophic cirrhosis is 
a real entity. These and many others are of singular interest. It is 
ordinarily accepted that atrophic cirrhosis is mainly caused by alcohol ; 
indeed, that it is the essential cause in the vast number of cases. Still, 
malaria has seemed to be a sinning factor at times. Unfortunately, a 
typical case of malarial origin is rarely found, at least with us in Hew 
York. This may be accounted for, and doubtless is, by the relatively 
mild form of malaria from which we suffer. The sestivo-autumnal 
sort, with the characteristic crescents in the blood, does not occur 
often. They are relatively exceptional. Now, it is in just these cases or 
those of long-continued malarial cachexia, where we find great enlarge- 
ment with fibroid induration of the spleen and also of other abdominal 
organs, notably the kidneys. Why, then, should we anticipate finding 
well-marked morbid effects of this sort in the liver if, as I do believe, 
the liver as an organ is not nearly so apt to be much affected by 
malarial poison as is the spleen ? Also, I would state that it is most 
unusual for us to discover cases of profound malarial poisoning where 
we could absolutely eliminate the disastrous influence of alcohol from 
the equation ; and yet it is stated, even by those who claim never to 
have seen a case of malarial cirrhosis, that there is nothing absolutely 
improbable in the assumption, inasmuch as malarial indurated spleen 
is fully determined. To my mind, this reasoning by analogy is very 
lame and inapplicable to the liver, in view of the fact of its very dif- 
ferent structure and functions. When we consider how prone the liver 
is to become engorged and somewhat cirrhotic in all cardiac affections 
as well as in all obstructive lung diseases, it would seemingly be doubly 
reasonable to eliminate the malarial factor in causation, unless pretty 

' Vide Cheadle. Lumleian Lectures for 1900. It affords me great pleasure in this connec- 
tion to speak with admiration of these lectures, and to state that I have freely used them in 
writing this paper. Indeed, I have followed his outlines (Cheadle’s) because I could find 
none better. 

Since the above was written. Dr. George G. Sears and Dr. F. T. Lord have published in the 
Boston Medical and Surgical Journal of September 11. 1902, a very important paper on cir- 
rhosis of the liver, based on all the fatal cases in the Boston City Hospital and the Massa. 
chusetts Hospital since 1896 in which the diagnosis was proved by histological examination. 
Many of their conclusions, according to the London Lancet of October 15, 1902, are only con- 
firmatory of those published in England by Dr. Cheadle and by Dr. Hale White. 
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clearly evident. I direct particular attention to this statement, because 
I know that in most text-books malaria is insisted upon as a cause of 
atrophic cirrhosis of the liver. Osier,* in this connection, writes : “ In 
our large experience with malaria during the past nine years not a 
single case of advanced cirrhosis due to this cause has been seen in 
the wards or autopsy-room of the Johns Hopkins Hospital.” Now, it 
is well known that the malarial manifestations found in the city of 
Baltimore — a few indigenous, many coming from regions farther South 
— are more virulent than those we meet with in New York or other 
cities of the North in the United States. 

Osier also Avrites,^ in speaking of the liver: “ Only those cases in 
which the history of chronic malaria is definite, and in which the 
melanosis of both liver and spleen coexist, should be regarded as of 
paludal origin.” 

There seems to be little doubt, also, that hypertrophic and atrophic 
alcoholic cirrhosis are distinct forms of disease and not different stages 
of the same form. This affirmation seems reasonable when Ave consider 
the very marked difference in the distribution of the fibrosis as well as 
of its nature in the tAVo cases. In the one the affection is markedly 
multilobular ; in the other it is monolobular in quite as pronounced 
degree. According to Cheadle, the error in confounding the two dis- 
eases arose originally from the hypothesis that Hanot’s so-called biliary 
cirrhosis Avas simply the hypertrophic form. In many instances of cir- 
rhosis of the latter form there is unquestionably a period when the liver is 
simply congested and enlarged, and yet no formation of abnormal fibrous 
tissue is yet begun, not to speak of any degree of contracture Avhich 
later on may prevail. In these cases the liver is said to be much softer 
than it is where hypertrophic cirrhosis has become developed. This 
statement is no doubt true, and can be shown obviously in the autopsy- 
room on rare occasions. When it comes to actual clinical Avork and 
interpretation I am obliged to confess that this stated hardness as 
compared Avith softness, where the large liver is merely congested, is 
very difficult to differentiate. I have seen many cases of enlarged, 
smooth liver Avhere there were few or no symptoms of ill health, unless, 
perhaps, slight evidences of dyspepsia should pass for such. In these 
cases the tactile sensations, so far as relative hardness is concerned, 
revealed little or nothing from this standpoint. This judgment is spe- 
cially correct, I am confident, Avhere the patient is corpulent, Avith thick 
abdominal Avails, due to the deposit of adipose tissue. In spare, meagre 
individuals, Avith lack of muscular tone and relaxed abdominal wallsj 
the problem to be settled is much easier, and Ave may indeed say, truth- 
fully, “ Liver is hard or liver is soft.” Of course, we should never 


' Practice, fourth edition, p. 570. 


= Ibid, cit., p. 209. 
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expect to find ia liypertropHc cirrhosis the extreme hardness to tactile 
sensations which is characteristic of the atrophic form ; nor is it 
rational to expect it when we consider the very great difference which 
exists in the variety of the fibrosis — fine in one case, coarse in the other. 
The same cause — alcohol — which produces fibrosis of the liver also 
effects interstitial changes in other abdominal organs, and particularly 
the kidneys, which are thus affected in a large proportion of cases. 

Despite the fact that it is affirmed that jaundice does not occur in 
atrophic cirrhosis, this statement cannot on inquiry and research be 
confirmed. On the contrary, it would seem as though we may and do 
have jaundice in all forms of cirrhosis. What is true is that jaundice 
occurs earlier in the hypertrophic form than it does in the atrophic, 
and hence, of course, when it does show itself in the latter form it is 
a sign of very bad augury, hlany of the particular symptoms given 
by Hanot to designate specially his form of biliary cirrhosis are to be 
met with in the ordinary hypertrophic form, many of which are doubt- 
less alcoholic ; but when we come to consider the whole description of 
this writer we fail to find him in accord with other observers — mainly 
outside of France. Even the hyperplasia of bile ducts which Hanot 
considers so characteristic may be found in other forms. The jaundice 
does not always occur in the usual hypertrophic form, nor, again, is 
ascites always absent, and the spleen may not be visibly enlarged. 
Pain and pyrexia simply show advent of perihepatitis, and, although 
frequent in the hypertrophic form, it may also occur in other 
forms. Nervous phenomena and the typhoid state are more frequent 
in this form, but they are not absolutely distinctive. Chronicity is 
not constant, and, as we see, already, cases do not conform in all 
respects to a purely classical type. Where alcohol is a prominent 
factor in causation the symptoms approximate those of the atrophic 
form. No doubt in just such instances the hypertrophic liver is spe- 
cially hard. The syphilitic liver, like the hypertrophic form, is often 
enlarged, extending in the right mammary line far beyond the right free 
margin of the ribs. If gummata are present they may be recognized, as 
already stated, by the distinct irregularities or bossing of the surface. 
If instead of gummata there is a cirrhotic process due to syphilis, the 
liver may also present a swollen appearance, and this is also true if 
amyloid degeneration has become manifest, which maybe shown in 
advanced syphilitic conditions of the liver. In both S3’^philitic cirrhosis 
and amyloid liver the organ is hard and relatively smooth (Einhorn), 
and in the former case the fibrosis is said to be diffuse and monolobular. 
(Cheadle.) Not always is the syphilitic liver large ; it may be small, 
and is thus often confounded with the alcoholic liver. This is especially 
to be regretted from a therapeutic standpoint, knowing as we do how 
invaluable antisyphilitic treatment is in these cases. Perihepatitis, while 
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not patliognomonic of syphilitic liver, occurs very frequently in connec- 
tion with it. Moreover, in this form a similar condition is more apt 
to extend to other organs, particularly to the peritoneum, where it 
causes that adhesive inflammation which of itself is quite characteristic. 
Where syphilitic cirrhosis exists it may be more or less advanced. 
Indeed, its presence may only be revealed by a slight scarring of the 
free surface and some thickening of the hepatic capsule. Such patho- 
logical conditions may serve to fix a diagnosis post-mortem where there 
has been no syphilitic history and where signs and symptoms during life, 
left one in reasonable doubt as to the etiology of the case. Inasmuch 
as syphilis of the liver is a late form of the disease, I have known 
instances where the patient seemed almost oblivious of his ever having 
had it, and where he could only with some difficulty be made to under- 
stand any connection between his previous history and his actual symp- 
toms. I am now having in mind educated and fairly intelligent men 
of the world. This is a practical observation of importance from the 
point of view of insistence upon antisyphilitic treatment at times, even 
though the patient is skeptical and disposed to resist or follow out his 
own impressions of his ailment. No organ at times becomes more 
important in the history of hepatic cirrhosis than the heart. As soon 
as it shows symptoms even of dynamic inefficiency immediately there 
is a tendency to venous stagnation, which must promote growth of 
fibrous tissue and development of ascites. Alcohol, as we know, affects 
the heart as it does other organs ; but here it seems rather, as a rule, 
to produce fatty or other degeneration of the muscular fibres than 
deposits in interstitial tissues. No doubt these cardiac changes account 
for many sudden deaths in syncope, or sudden asthenia otherwise unex- 
plained. Frequent stimulation may tide over some of these attacks, 
but to be effective it must be employed without delay. 

I have already indicated the effect of alcohol upon many abdominal 
organs. Of course, we can understand if these organs are much impli- 
cated their influence upon the rapid march of hepatic cirrhosis is greatly 
felt. Hepatic cirrhosis is particularly liable to he complicated with 
acute miliary tuberculosis of some organs, and very many patients die 
from this rather than the hepatic disease itself. In this way it is shown 
how imperative it is for these patients to keep up good nutrition and 
live all the while nearly in the open air. The statements of many 
observers corroborate this. Thus Osier writes : “In seven of my 
series the patients died with either acute tuberculous peritonitis or 
acute tuberculous pleurisy.”* It is curious, on the other hand, that 
distinguished and careful clinicians like Flint and Fagge apparently 
make no note of it. 


J E)ld. cit., p. 571. 
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“The prognosis of hepatic cirrhosis has usually been most gloomy. 
Once ascites is revealed the patient’s lease of life appears very 
limited. To-day we are more encouraged and regard certain cases 
very hopefully. Even in the advanced cases of atrophic cirrhosis we 
cannot always be sure to what extent some, not to say many, of the 
liver cells retain good functional power — at all events, power sufficient 
to help continue good nutrition if attending conditions be treated 
rationally. 

It is recognized generally that we have no remedy which will make 
disappear the formation of fibrous tissue in the liver ; but the ascites 
may be removed, even in these extreme cases, and allow the collateral 
circulation to act, with relief, to a certain degree, of the obstructed 
portal circulation. Then, every time effusion becomes considerable and 
organs are interfered with in their action through pressure, let para- 
centesis be repeated. 

It has been shown by Fagge that cirrhosis often becomes quiescent 
before it reaches its final stage.* Flint seems to corroborate this view, 
because he says emphatically that life has lasted months and years after 
ascites had become developed and been recognized. Even in some 
atrophic cases of advanced type nutrition is still preserved, and this is 
always of good augury, because, despite the ascites, it shows some liver 
cells able to function normally. Of course, there is a possibility in 
these cases that we have not to do with a true cirrhosis of the liver 
itself, but with a perihepatitis or chronic peritonitis which was very 
probably the cause of the abdominal effusion. In this connection I 
would quote Fagge’ again to corroborate my statement. 

In hypertrophic and syphilitic cirrhosis the prognosis is much more 
hopeful. In the former case the development of fibrous tissue is of 
immature form, and occurs more rapidly with intercurrent conspicuous 
cell proliferation. This rapidly formed connective tissue is never so 
dense nor is it so destructive to the liver cells as that of the atrophic 
form of cirrhosis. In these cases there is often relative youth and good 
nutrition. Hence, from all these standpoints the prognosis is more 
favorable. 

The prognosis of hepatic syphilis is even more hopeful. Of ten cases 
reported by Einhorn “ only one patient died, and even this one had 
been considerably benefited for five or six months, whereas all the 
others were either perfectly cured or much improved.’” 

Of course, if cirrhosis could be recognized at an early stage, and 
before the advent of ascites, the outlook would not be immediately 
unfavorable. Sometimes we are able to make this diagnosis from 


1 Paper read before British Medical Association, 28S3, vol. ii. p. 566. 

2 Practice of Medicine, yol. ii. p. 315. ® Ibid. cit. 
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certain prominent signs or symptoms : tlie indurated, large liver — an 
organ enlarged— and also irregular, vascular stigmata on the skin and 
face, and passing jaundice ; an enlarged heart, constipation, dyspeptic 
symptoms, palpitations, and, it may be, some emaciation. We should 
act in accordance with the manifest indications, and among these is 
one primary and essential to correct absolutely — an alcoholic habit, if, 
as is usual, it has previously existe^ 

We often meet with combined cases of alcoholic and syphilitic cir- 
rhosis, Some such cases have been known to recover during several 
years. This recovery was evident through subsidence of the ascites 
and recovery of the general health. (Cheadle.) 

The first and most important indication of useful treatment arises 
from the point of view of arresting growth of fibrous tissue in the liver, 
and in this way the preservation of the remaining healthy liver cells. 
This is accomplished, if at all, by abandonment of the use of alcohol, 
which cannot he too urgently insisted upon in the great majority of in- 
stances. Of course, there may arise states of ansemia, prostration, or 
great weakness in which a moderate amount of good alcoholic stimu- 
lant may be imperatively required, at least for a time, and under such 
circumstances should surely not be withheld. This must be regarded 
merely as a temporary necessity, and we must have in view constantly 
the fact that it has been shown that even if fatty degeneration of liver 
cells he begun it will often be arrested if alcohol be wholly given up, 
A judiciously arranged dietary is only of secondary importance, and 
yet it is undoubtedly true that the digestive organs must be supplied 
with suitable food products, properly prepared, to sustain active nutri- 
tion and to ward off, as far as may be, certain functional or even 
organic disturbances in part dependent upon auto-intoxication of 
gastro-intestinal origin. Fats and sugars should be notably diminished 
in the dietary, for the reason that in the impaired liver functional power 
is decreased, and is shown especially in its inability for proper assimi- 
lation of foods containing many such elements. The simplest dietary 
of milk, eggs, stewed fruits, well-cooked fresh vegetables, and the 
lighter meats is of decided utility, Semmola’s is the only rational 
treatment, viz., to reduce the quantity of food to a minimum and give 
it in a form which will tax the liver cells least. Milk is undeniably 
the best of all ; but when this becomes intolerable, as it often does 
eggs and other light food may be added. No doubt some instances of 
cirrhosis of the liver originate in auto-inloxication from the stomach, 
and bowels. In all instances aggravation of the developed disease may 
result from it ; hence over and beyond appropriate dietary the use of 
suitable antiseptic remedies like guaiaquin and benzosol (Gasper) may 
be formally indicated. Among drugs which have a decided action, 
and one most beneficial in almost all syphilitic cases, iodide of potas- 
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sium easily ranks first. There can be no qnestion, in view of very 
many recorded cases, that gummata in their early stages are reabsorbed 
throngh its action. It is highly probable, also, that perihepatitis and 
similar conditions of other abdominal organs (spleen, peritoneum) are 
very favorably affected. It is not a sufficient reason to proscribe the use 
of the iodide because the syphilitic nature of the case is not always per- 
fectly clear. In many instances doubt may legitimately exist. Indeed, 
in many combined alcoholic and syphilitic cases a positive differential 
diagnosis as to how much is ^ue to alcohol, how much caused by 
syphilis, is impossible. The only safe rule, then, is to give up alcohol 
and take the iodide. Again, in instances where there is no history of 
syphilis and no evidence discoverable of its presence, it is yet wise at 
times to administer the iodide, the reason being that purely alcoholic’ 
cases and those due to syphilis of the nature of an interstitial hepatitis 
are often confounded one with the other. 

In the event of evidences of heart weakness, and in view of the 
well-known post-mortem findings, digitalis and heart tonics should be 
employed judiciously. Salines and diuretics are of some use in the 
relief of ascites, but, as a rule, are of more value in warding off its 
return for a while after paracentesis than in preventing the necessity of 
this operation. The explanation of this is not perfectly clear, although 
a theory for it may be readily offered, viz., that the absorbents re- 
lieved from pressure are more efficient.^ Very active purgation by 
the use of hydragogue cathartics is at no time indicated, as it is useless 
and may become directly injurious by depleting the patient’s strength 
very much or by bringing on diarrhcea often difficult to arrest. On 
the other hand, the moderate use of mineral waters to keep the bowels 
regular may be very necessary to the patient’s welfare. 

In the treatment of hypertrophic cirrhosis Nothnagel has wisely 
insisted upon small, repeated doses of calomel. Vaughan believes that 
later this form of disease will be treated mainly by surgery, as it is the 
only way by which the gall-bladder and biliary vessels can be disin- 
fected. 

Billings quotes Kussmaul as using chloride of ammonium to prevent 
proliferation of the connective tissue cells, and he (B.) claims in this 
way he has seen induration of the liver disappear as well as some local 
symptoms connected with the disease. 

Whatever may have been the objections in former years to paracen- 
tesis, legitimate or unsupported, to-day it seems very clear that in early 
and repeated paracentesis the best hope of the patient lies. Even in 

1 Of the frequency of this form, one may judge from Flexner’s report of autopsies done at 
the Philadelphia Hospital. Among eighty-eight cases of syphilis of the liver, forty had inter- 
stitial hepatitis.— Medical Record, October 19, 1901. 

- Thromboses of the portal vein may cause rapid reaccumulation of ascites. 
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advanced instances of atrophic cirrhosis life is prolonged and suffering 
diminished ; but in instances where we have an enlarged liver with 
ascites, which in such cases often occurs when the disease is not far 
advanced, we get our best results from paracentesis. The fluid may 
recur in smaller quantity after each paracentesis, and in some 
undoubted examples, after several operations, no fluid has recurred, 
and so far as symptoms are concerned, we may properly say a recov- 
ery has taken place. This may last for many years. I have had 
at least one such instance in my practice. The patient recovered 
from the ascites, and subsequently died of another disease than hepatic 
cirrhosis, as was evident at the autopsy. The danger to-day of peri- 
tonitis arising from paracentesis is very slight, indeed, if ordinary 
aseptic precautions be observed. I do believe it is wiser to employ the 
ordinary aspirator or Flint’s modification of the Davidson syringe, 
than the trocar and canula, and mainly because the flow of fluid is 
easily regulated, and thus there is less danger of syncope or heart 
failure, which might be directly caused by too rapid evacuation of fluid 
where cardiac degeneration is present. This accident may also be 
obviated, as we know, by the prompt use of a binder as the fluid flows 
from the abdomen. The binder also is useful in delaying return of 
ascites. There is less risk of serious injury to the intestines with* the 
small needle attached to the aspirator than with a moderate-sized trocar. 

Unfortunately, paracentesis is not always thoroughly Satisfactory. 
The canula may become blocked in different ways and for different 
reasons, not always easy to obviate. In our very desire to benefit our 
patient and withdraw most of the fluid from the cavity w'e may run 
the risk of wounding the intestine. Sometimes the cause of the obstruc- 
tion of the canula is a piece of false membrane ; again it seems to be the 
intestinal wall, and we must be careful not to injure it. In some in- 
stances where we expect to obtain a large quantity of fluid we really 
get very little, which is discouraging both to patient and physician. 
Occasionally it seems as though the posture of the patient was respon- 
sible for this, but I have found the difiiculty to arise when the patient 
was sitting up and also when the patient was lying down. 

Some authors have objected to paracentesis because, they say, after 
it the ascites recurs more rapidly, and that, besides the risks alluded 
to, it is very depressing through loss of albumin from the blood on 
every occasion it is performed. This objection has little or no value, 
as a rule, especially if the patient be in fairly good general condition. 
Of course, if the patient is very old and feeble, or the disease very 
advanced, paracentesis is likely to hasten the fatal termination. On 
the other hand, where the abdominal and thoracic organs have been 


1 Britisli Medical Journal, 18S3. 
VOL. 125, NO. 2.— FEBUUA.UY, 1903. 16 
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compressed or pushed away from their normal position by excess of 
abdominal fluid there is no question that the fluid should be speedily 
removed. Thus great distress is often relieved, the kidneys begin to 
function with renewed activity, and the general condition of the patient 
is notably improved. The lungs are enabled to breathe freely again, 
and the heart becomes regular and fails to intermit. While getting 
additional power very rapidly, cough, expectoration, hypostasis, and 
even pleuritic effusion due to upward pressure soon disappear. Some- 
times after paracentesis there is more or less leakage from the abdomen 
through the hole made with the needle or trocar. This is often very 
annoying to the patient, as his clothes and bedding become thoroughly 
wet ; and yet it may be useful in a few instances from the fact that 
the drainage continues for several hours after the operation is 
concluded, and from regions the needle could not reach. In this 
connection it is proper to refer to continuous abdominal drainage 
by means of a permanent canula left in the abdomen after the trocar 
is withdrawn. I performed this operation on one occasion, with 
apparently some good result ; but the dangers from aspiration of air 
into the cavity, peritonitis, and suppuration are such that I felt later 
that better ultimate results could be expected from repeated puncture 
and before the fluid was permitted to reaccumulate in too large quan- 
tity, or caused any notable distress, or interfered much with the healthy 
function of any important organ. 

“ The removal of fluid by continuous drainage has been practised 
with some success by Dr. Caille and Dr. Elliot in America, and by Dr. 
Urso in Italy.”' And certainly in some cases it would appear to be 
safer and quite as effective as the radical operation to produce new 
anastomoses. 

On the other hand, Weir,^ who used permanent drainage in connec- 
tion with or rather subsequent to the radical operation, “ would here- 
after prefer to resort to paracentesis if it became necessary, as the risk 
seems less.” 

It is surprising at times to remark the powerful diuretic effect of 
paracentesis. Kidneys that previous to it were inactive become active, 
urine that was albuminous, of high specific gravity, and contained casts 
accompanied by urmmic symptoms, has changed remarkably. • The 
flow of urine has wonderfully increased in quantity, and its characters 
have become almost normal, while all uriemic evidences have soon disap- 
peared. Without the paracentesis both purgatives and diuretics seemed 
wholly worthless to produce these much-desired effects. 

If we wish to get the best effects from repeated tapping we must have 
patients under our immediate care, so that they may be tapped again 


I Chpadle, p, SS, 


s The A5IERICA.N Journal of the Medical Sciences, 1899, p. 723. 
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when the proper moment arrives. Tapping should be repeated in 
proper cases until fluid ceases to reaccumulate. During this period 
it should be our effort to maintain the patient’s nutrition to the highest 
degree possible. Through constant care and attention we obtain the 
best results ; through carelessness or permitting the patient to absent 
himself too long from observation we have often cause for regret, and 
the patient relapses into an impoverished and threatening state. 

On the other hand, Hale White’s observations would go to show 
“ that in the cases of cirrhosis of the liver with chronic peritonitis the 
survival for a considerable length of time was due to the fact that the 
latter lesion assists in soihe way in the formation of a collateral circu- 
lation.”^ 

Now, as Osier writes : “We know that extreme grades of contraction 
of the liver may persist for years without symptoms when the com- 
pensatory circulation exists. The so-called cure of cirrhosis means the 
re-establishment of this compensation.”^ 

Upon this idea of re-establishment of this compensation rests the 
modern radical surgical treatment of cirrhosis of the liver. The method 
is to promote adhesions between the liver, spleen, and abdominal walls 
and diaphragm, thus helping collateral circulation by new vascular 
channels. This is attempted, first, by completely evacuating the 
abdominal contents, and then, by thorough scrubbing of the organs 
referred to, set up a certain amount of irritation which shall tend to 
make the formation of new vessels more probable. In this connection 
Cheadle is of the opinion that if we consider the conditions where the 
new vessels are found naturally they do not seem favorable, being 
associated with the worst cases, and do not lead one to try to produce 
them artificially. Opposed to this view we would cite three cases 
cured ; one of Osier’s,^ operated on by Dr. Bloodgood at Johns Hopkins 
Hospital ; another of Brown’s,^ another of Frazier’s.® In one instance 
under my care, operated on by Dr. F. H. Markoe, nearly two years 
ago, the patient has had recurrent ascites, necessitating repeated tap- 
pings since the radical operation. Two of Osier’s cases were unsuc- 
cessful. A.S regards one or two tappings after the operation, this we 
should expect where a drainage-tube has not been introduced, the 
reason • being that time is required for the formation of adhesions and 
new veins ; and the introduction of the drainage-tube is now shown to 
be bad from a surgical standpoint, as it opens a channel of infection. 
(Frazier.) 

In Dr. Brown’s successful case, at first referred to in the Presbyterian 

I The American Journal of the Medical Sciences, March, 1901, p. 259. 

- Ibid, cit., p. 5G6. 3 Ibid, cit., p. 577. 

< New York Sledical Record. October 19, 1901, p. 637. 

! The American Journal of the Medical Sciences, December, lono. p. 661. 
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Hospital Reports for 1900, and the patient subsequently presented at a 
meeting of the New York State Medical Society, held October 16, 1901, 
at the New York Academy of Medicine, the condition was one of 
atrophic cirrhosis, due to alcohol. There was no syphilis and no malaria, 
although the spleen was enlarged. There was no pronounced venous 
engorgement on the abdominal walls. The patient was operated upon 
over two years ago. There has been no recurrence of ascites, and the 
nutrition remains good. The patient is doing his usual work — that 
of a day laborer. 

Frazier' in the remarks he makes, prompted no doubt by a success- 
ful case, wisely insists, as a formal contraindication to the operation, 
upon the absolute lack of functional power in the liver cells — i. e., 
shown usually by extreme atrophy. (Packard.) In his judgment, the 
presence of cardiac and renal degeneration is only a relative contra- 
indication. He also states that it is essential, in order to avoid fatal 
toxtemia, that the collateral circulation should be formed graduall}’^. 
Where the cases have been carefully selected he “ believes the opera- 
tion has a future.” 

Fourteen cases are thus far reported, seven of which appear to have 
been materially benefited or cured by the operation (Brown) and three 
died from the operation.^ “ The many instances of practical cure fol- 
lowing tapping, and the uncertainty of the exact pathological state of 
the liver, together with the somewhat formidable character of the opera- 
tion and liability of infection, invest the operation at present with a 
large element of doubtful expediency.”’ These remarks, cited textu- 
ally from Dr. J. D. Bryant’s work on Operative Surgery, appear to me 
eminently wise. 

In all these cases, moreover, it is judicious to properly estimate the 
amount of functional disturbance, if possible, of the liver cells (icterus, 
acholic stools, urobilinuria, etc.) as well as the physical changes of the 
liver itself. In it may be found, as Brown says, a formal contraindi- 
cation to the wisdom of the operation. Neumann' also wisely insists 
“ that the liver cells be not too greatly impaired in their functional 
capacities, and that every precaution should be taken in selecting 
proper cases, in order not to permit discredit to fall upon so valuable 
an operation.” 

Brown “ feels assured that the great risks attending operations on 
advanced and failing cases will be notably wanting in similar pro- 
cedures applied in earlier stages of the disease.’” No doubt tliis state- 

1 lK)C. cit. 

2 Later Packard reports twenty-two cases, with nine recoveries and eight deaths (The 
American Journal of the Medical Sciences, March, 1901, p. 265), and In a “note” one 
death — one doubtful. 

2 Bryant, Operative Surgery, 1901, vol. ii. pp. 802, 803. 

< Quoted by Brown (p. 11). 


® Page 16. 
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ment is correct, but in my judgment it is correct only so far as it 
applies to all important or dangerous surgical procedures. The great 
difficulty is to convince the pure physician with the facts as reported 
up to date, and allowing for errors of diagnosis with respect of the pre- 
cise nature of the liver condition and for the concomitant conditions 
almost always present (heart, kidneys, spleen, pancreas, etc.) that such 
a stand is justified. I am scarcely of that opinion until it be shown 
that the radical operation in similar instances gives better results than 
the far less serious procedure of simple and repeated paracentesis. 

Dr. Weir’s standpoint appears to be a more rational one, viz., “ The 
operation was worthy of trial in apparently hopeless cases of liver 
cirrhosis in which the abdomen rapidly refilled after repeated tapping, 
and in which the large quantity of the fluid was producing fatal 
exhaustion.”^ 

Dr. McBurney in discussing Dr. Weir's paper thought that analogy 
with what occurred after simple incision in cases of tuberculous peri- 
tonitis allowed one to question whether the relief of ascites in cirrhosis 
of the liver which followed the radical operation was brought about 
by the development and growth of vascular anastomoses. This view 
of McBurney’s seems to approximate that of Dr. Osborne, of New 
Haven, and of Dr. Cheadle, already cited. 

On the other hand, Packard aud Le Conte’* claim that “ one of the 
ways by which repeated tappings may aid in the recovery of cases of 
cirrhosis of the liver is through the formation of adhesions similar to 
those aimed at in the operative procedure, but to a less degree.” Be 
these views as they may, I cordially assent to their previous state- 
ment,^ that “ these cases of advanced cirrhosis of the liver, operated 
on or not, die with evidence of progressive toxremia and gradual failure 
of all the organs to do their proper work.” 

Despite these views, they state in their conclusions, as their opinion, 
“ that where the diagnosis of pure portal cirrhosis of the liver can be 
made, and where persistent and well-directed medical treatment is 
productive of insignificant results, the operation should be strongly 
recommended.” 

Here, it seems to me, the great difficulty lies in this precise diagnosis 
at the present time ; for do we not know that constantly our autopsies 
show that concomitant lesions exist which render nugatory all radical 
operations — i. e., other kinds of cirrhosis, chronic peritonitis, advanced 
degeneration of other organs, like the heart and kidneys, etc. ? 

There can be little doubt that in very many cases of hepatic cir- 
rhosis it is important to do what we can medicinally and otherwise to 

' Now York Medical Record, January 28. 1899, p. 143. 

- The American Journal of the Medical Sciences, March, 1901. 3 ibid., p. 257. 
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keep the heart in a vigorous state. Once it becomes inefficient func- 
tionally, either because of simple dynamic weakness or owing to struc- 
tural changes, the development of the ascites is certainly more rapid 
and more apt to recur. We recognize in this way that the obstructed 
portal circulation due to fibrosis is also heightened notably by venous 
stagnation caused directly by impaired heart power. No doubt the 
explanation oE instances of early effusion in hypertrophic cirrhosis is 
thus often satisfactorily given. If such a view be admitted it can be 
readily understood why we can obtain good effects from suitable treat- 
ment in just such cases. An important part of this treatment must be 
the maintenance of sufficient cardiac power if it be possible to prevent 
venous stagnation in the liver. 

In instances where venous stagnation occurs of cardiac origin the he^ja- 
tic veins at the centre of the lobules are especially affected, and it is also 
true in these instances that here is likely to be formed the fine fibrous 
deposit which, as we have seen, characterizes hypertrophic cirrhosis. 
Not always is the cardiac inefficiency shown by evident physical signs, 
nor, indeed, by the presence of ascites ; still, in hypertrophic cirrhosis 
or simple engorged liver it is a safe plan to give, for a while at least, 
small, repeated doses of digitalis, and note its obvious effects either on 
the size of the liver directly or some of the suggestive symptoms con- 
nected therewith. 

Appended are histories of cases of “ omental anastomosis.” 

Case I. — Case of cirrhosis of the liver in which radical operation 
was performed by Dr. F. H. Markoe. J. S., aged fifty years, married ; 
hotel steward ; born in the United States ; admitted to St. Luke’s 
Hospital June 30, 1898. Alcoholic history ; suffering from ascites. 
Liver probably enlarged ; rough and nodular. Abdomen much dis- 
tended ; evidences of fluid ; superficial veins enlarged. 

FiVst Aspiration. Three days after admission, 125 ounces obtained ; 
second : eleven days later 128 ounces obtained. 

Treatment nil. Left hospital July 22, 1898 ; re-entered, December 
6, 1898. 

Abdominal fluid increased in quantity as compared with quantity 
before the last tapping, July, 1898. 

Third Aspiration. Two days after admission, 370 ounces obtained ; 
fourth : five weeks after admission, 400 ounces obtained ; fifth : seven 
and a half weeks after admission 440 ounces obtained : sixth : ten and 
a half weeks after admission, 475 ounces obtained. 

Treatment. Digitalis, iodide of potash, theobromine, copaiba, etc. 
Left hospital March 1, 1899, and readmitted two weeks later ; abdo- 
men greatly distended. 

Seventh Aspiration. Day after admission ; 390 ounces obtained. 
Left hospital, and readmitted April 17, 1 899. 

Eighth Aspiration. Day admitted ; 426 ounces obtained. 

May 13t/i. Ninth : 390 ounces obtained. 

Jxine 14t/i.. Tenth ; 450 ounces obtained. 

July lOt/i. Eleventh : 330 ounces obtained. 
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August Vlth. Twelfth : 452 ounces obtained. 

October lih. Thirteenth ; 520 ounces obtained. 

November lUh. Fourteenth : 510 ounces obtained. 

Treatment. Codeine for cough. 

January 22, 1900, Dr. F. H. Markoe performed upon the patient the 
operation of “ omental anastomosis,” and 500 ounces of light yellowish 
fluid slowly evacuated from the abdomen. On palpation, the liver 
was found large ; also some abdominal adhesions. Vomiting of green 
fluid off and on for six days following operation. 

Fourteenth Aspiration. Six weeks after operation ; 138 ounces ob- 
tained. 

Subsequently, up to November, 1901 (twenty-two months later), 
patient has been aspirated about fifteen to seventeen times, which, with 
those performed before operation, make about thirty in all. 

November, 1901. He is now confined to bed, and is unable to leave 
it by reason of asthenia.^ 

Case II. — A second case of “ omental anastomosis” for cirrhosis of 
the liver was performed by Dr. F. H. Markoe at St. Luke’s Hospital, 
April 27, 1901. The patient had marked ascites; was a boy, aged thir- 
teen years, and had been quite a drinker. Subsequent to the operation 
the patient was tapped once before he left the hospital, on May 21, 
1901. Since that date he has returned about every six weeks to have 
the fluid removed from the abdominal cavity. The patient’s general 
condition is about the same as before the operation. The ascites is 
probably somewhat less. 

Case HI. — The following case of “ omental anastomosis” is one in 
which Dr. F. W. Murray operated. 

History. P. A. B., married, aged forty-eight years ; no specific dis- 
ease ; excessive alcoholic habits. 

Four months before admission to St. Luke’s Hospital patient noticed 
yellow conjunctivse and loss of flesh and strength. His abdomen 
increased by eight inches in size. This increase subsided for a time 
under calomel and salines, but soon returned. April 2, 1900, entered 
hospital ; 328 ounces of fluid removed by tapping ; largely reaecumu- 
lated in two or three days. Transferred to surgical service April 18th. 

Abdomen measured 44^ inches at a point three and a half inches 
above the umbilicus ; percussion flat over the whole abdomen. Opera- 
tion April 19th, by Dr. Murray. Incision four inches long at the 
left of the umbilicus ; 3^ gallons of fluid removed ; omentum thick- 
ened and vessels injected ; sutured to parietal pei'itoneum by five inter- 
rupted sutures of No. 1 catgut ; stood operation well. Urine acid ; 
specific gravity, 1020 ; slight trace of albumin; no sugar; few hyaline 
casts. 

^ Aspirated April 23, and 64 ounces of fluid obtained. April 30th, 
circumference 39 inches. May 2d, primary union of wounds. May 
12th, cedema of feet; stuporous; pulse rapid; coryza marked; 
erythema over nose, diagnosed as erysipelas. May 13th, temperature 
between 98.3° and 99° F. Pulse varies from 90 to 100. Respiration, 
24. Died, (Above history furnished by Dr. Martin.) 

Note.— Since writing the foregoing paper a valuable contribution 
from the pen of Dr. George E. Brewer, on “ The Surgical Treatment 

' Patient died December 15, 1901, from heart failure. 
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of Ascites Due to Oirrliosis of the Liver,” has been published. From 
it we take the report of “ 5 personal cases and analyses in tabular form 
from about 50 more from the literature.” From reviewing these statis- 
tics Brewer finds at least 6 patients who have been cured of ascites by 
this procedure — i. e., Talma-Morrison operation — and who have re- 
mained well for two years or more ; 6 others have died, with relief of 
this symptom from two to six months before death, or who had not 
been under observation long enough to demonstrate a permanent cure. 
Another patient suffering from hemorrhage of the alimentary canal 
was promptly cured by this operation. Many others have been mate- 
rially benefited ; 38 have recovered from the operation ; and, consid- 
ering that the great majority of these were within a few weeks of 
inevitable death, he thinks that it should encourage us to suggest 
operation at an earlier and more favorable stage of the disease. If 
this suggestion is followed he believes that statistics will show a great 
improvement over those he is able at this time to present.”’ 

In a later contribution on this subject Dr. W. Murrell, of Westmin- 
ster, writes' that “ much depends on careful selection, and the best 
results would probably be obtained in the pre-ascitic stage when the 
diagnosis rests on the alcoholic history, with hcematemesis and enlarge- 
ment of the liver and spleen.” 


A CASE OF MULTIPLE MELANOTIC SARCOMA UNSUCCESS- 
FULLY TREATED BY X-RAYS. 

By James P. Marsh, M.D., 

SURGEON TO THE SAMARITAN HOSPITAL, TROY, N. Y. 

The X-ray treatment of various malignant diseases has been used 
long enough to thoroughly establish the great utility of the method in 
certain cases and locations. For the ordinary slow-growing epithe- 
liomata of the skin the X-rays are practically specific if the treatment 
is instituted before glandular involvement has occurred. In my own 
cases I have not failed to apparently entirely eliminate this disease in 
from eight to twelve sittings of ten minutes each — I say apparently, 
because the time elapsed has not been sufiiciently long to call the con- 
dition a cure; and the X-ray therapeutist should be willing to apply 
the same three-year rule to his work as does the general surgeon. 

But however firm, therefore, our conviction that the X-ray is of 
inestimable value in the above-mentioned conditions, there is an 
equally strong feeling that certain malignant tumors have been made 

' Journal of tbe American Medical Association, February 22, 1902, p. 133. 

- Lancet, June 7, 1902, p. 1604. 
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worse thereby. Several times during the course of X-ray treatment 
of cases of recurrent cancer of the breast I have felt that, although the 
local condition has been much benefited, metastases in the internal 
organs occurred much more quickly than they used to do under the 
old methods of treatment. .So strong had, this feeling become that I 
had decided to have the question of leucocytosis investigated during 
the time of X-ray treatment as soon as a suitable case should present. 
A .3 such a case has just passed through my hands, and as the blood 
examinations show a steady fall in the number of leucocytes with each 
treatment, I have thought the case worthy of being placed upon record 
at once. As it is a case of a fortunately rare disease, and intrinsically 
interesting, it is reported somewhat in extenso. 

C. H. M., referred to me by my friend Dr. W. J. Hunt, of Glens 
Falls, X. y., entered my service at the Samaritan Hospital, July 2, 
1902. He is of the white race, aged fifty -two years, and by occupa- 
tion a teamster. He was born in the United States, and is married. 

He complains of numerous tumors upon various parts of his body, 
but mainly upon the left side of the bach, overlying the left scapula 
and extending thence into the axilla and around upon the forepart of 
the chest; of pain in the left shoulder, and of limitation of motion in 
the left shoulder and left arm. 

The patient’s father died at the age of sixty-three years, of con- 
sumption, and his mother died at the age of sixty-four years, of 
apoplexy. His only brother died at the age of twenty-two years, of 
rheumatism, and he has one sister who is living and well. No family 
history of tumor or cancer can be obtained. 

He has had all of the usual diseases of childhood. In adult 
life he had diphtheria, but otherwise has been well. He has used 
tobacco moderately, but has not used alcohol. At twenty years of 
age he had specific urethritis, and also again when he was twenty-three. 
He has never had syphilis. Upon several .different occasions he has 
been confined in the Utica State Hospital for the Insane, for a report 
of which see below. 

His mental apprehension is very faulty ; but, according to his own 
statements his present trouble began about eight years ago, when a 
small black mole appeared upon his back, in the region of the angle 
of the scapula. This mole gradually enlarged, and finally, about two 
years ago, it became so large that the clothing would rub the skin from 
it, and it would bleed. This was very annoying, and as it had reached 
a diameter of one-half inch, the patient had it removed on January 1, 
p02. He says that the mole was cut off level with the skin, and he 
is sure that at that time there were no tumors anywhere on his body. 
This operation, patient says, was done under cocaine, and that imme- 
diately thereafter the tumors appeared in the axilla and upon the front 
part of his chest. About one week after the first operation the mole 
was again excised, skin being taken with it at this time. On January 
24th he was again operated upon, this time under ether, and the base 
of_ the mole and two tumors were taken out. After this operation the 
original site of the mole did not heal, and the region was again excised, 
after which it healed. 
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The patient’s present condition is best shown by the accompanying 
photograph, the measurements being found below. 

I. Large mass over scapula, marked I, measured, as the arc of a 
segment, 16 cm. 

II. Subsidiary mass of four nodules, marked II, measured, as an 
arc of a segment, vertically, 20 cm. ; transversely, 10 cm. 



III. Axillary mass, marked III, measured, as the arc of a segment, 
vertically, 16 cm. ; transversely, 21 cm. 

These masses are firm in consistence and do not fluctuate. Where 
the skin is stretched tightly over the tops of them they are seen to be 
of a dark blue hue. At many places over the patient’s body are 
numerous small, freely movable masses, which feel like bullets beneath 
the skin, and which vary in size from 1 mm. to 1 cm. in diameter, and 
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they are seen through the skin to be blue in color. A collection of 
these small tumors is seen in the photograph and marked III. 

Physical Examinaiion, The man is of medium height and of fair 
muscular development, slightly anfemic and slightly emaciated. His 
expression is anxious. 

Lungs. The chest expands symmetrically excepting as regards the 
growths mentioned above. Palpation and percussion are negative. 
Auscultation reveals submucous rales throughout the left lung and in 
the lower lobe of the right lung. 

Heart and Arteries. The arteries are slightly^ atheromatous. The 
superficial area of cardiac dulness is 7 cm. vertically by 4 cm. trans- 
versely. Obliterated apex-beat is found in the fifth space, inside the 
nipple line. All valvular elements present and in normal position. 
There are no murmurs. 

Liver. Dulness begins at the sixth rib and extends downward 
10 cm. to the free costal margin. 

Abdomen. Nothing abnormal can be discovered in any part of the 
abdomen excepting in the left hypochondriac and the left anterior and 
lateral lumbar regions. The free margin of the right lobe of the liver 
cannot be palpated. In the left hypochondriac and the left anterior 
and lateral lumbar regions is a mass, estimated to be about 10 cm. in 
diameter, which does not blend with the liver dulness. There is no 
splenic dulness in the normal position. The most prominent part of 
this tumor is situated midway between the left anterior axillary line 
and the left nipple line, and is on a level with the umbilicus. There is 
no area of tympanitic resonance between said tumor and the muscles of 
the back. Over the most prominent part of the tumor it is dull, and 
this dulness shades off into the general tympanitic resonance of the 
abdominal cavity. When one hand is placed in front and the other 
in the loin the tumor lifts easily, but its range of motion is not great. 
Its margins are thick and rounded, and no notch can be felt therein. 

Nervous System. Patient’s mental comprehension is very much de- 
layed. The cranial nerves are intact. The superficial and deep 
reflexes are present. Sensation is normal. All of the muscular 
movements are normal. 

Diagnosis. Multiple melanotic sarcoma. 

Through the courtesy of my friend Dr. E. G. Stout, of the staff of 
the Utica State Hospital, I am able to furnish an abstract of the his- 
tory of this patient while in that institution. 

Case No. 21,801. Admitted into this institution for the seventh 
time on July 24, 1901, the diagnosis of the mental trouble being recur- 
rent mania. After his last discharge the patient had been well behaved 
and steadily employed until July 17, 1901. Upon that day, after 
having spent several days at work in the hot sun, he became noisy, 
talkative, restless at night, and very much excited. He would change 
his position with great rapidity, glance about him in a suspicious 
manner, and talk to himself at times in a loud tone of voice. These 
were the only symptoms which he manifested. Upon admission to the 
hospital he was quite excited, talked to himself, glanced about the room 
as though he were in fear of some person, and was unable to make an 
intelligent reply to a direct question. For some days he continued in 
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aa excited and restless state, and was unable to concentrate his atten- 
tion upon any work or pastime. At table he would play with his food 
or throw it about the room. In the course of a mouth or two there was 
a gradual improvement in his condition, and he was, in October, trans- 
ferred to one of the farm colonies about a mile from the central hospital. 

On January 10, 1902, the patient was anesthetized and twelve en- 
larged glands were removed from the left half of the thoracic wall and 
the left axilla. Two of these glands were adherent to the skin, and in 
the neighborhood of one lying near the ninth dorsal vertebra, and to 
its left, was a growth almost one inch in diameter and of a friable 
character, which bled profusely. A large gland situated near the 
posterior border of the axilla at its base was closely adherent to the 
skin and somewhat inflamed. The same was true of three glands situ- 
ated just external to the growth mentioned above. The axilla was 
thoroughly cleansed of tumefied tissue, and so much traumatism had 
occurred in the process that it was deemed best not to close the wound. 
It was not possible to approximate the edges of the wound when the 
skin had been removed. The wounds gave no special trouble and were 
healed at the end of three or four weeks. 

On February 21 a case note states that the growth near the inner 
border of the scapula has again made itself troublesome by reason of 
its increased size. It was to-day removed, the patient having had the 
region anajsthetized by means of cocaine injections. At the same time 
a subsidiary growth a short distance below was taken out. The main 
growth was about the size of an English walnut, and the lesser one 
about the size of a bean. Again on March 20th, a case note states that 
secondary growths are making their appearance at all the points at 
which they formerly existed, excepting that in the middle of the back. 
The axillary glands are very hard, and are adherent to the skin. 

April 19th. Tumors have increased in size very markedly, and 
patient is now inconvenienced by wearing his sleeve on his left arm. 

On April 24, 1902, he was discharged from the hospital, having 
regained his usual mental condition. 

Examinations of his urine upon several different occasions showed 
it to be normal. 

During his stay in the hospital there was an evening temperature of 
from 99° to 99.8° F. His pulse rate varied from 82 to 108, and his 
respiration from 20 to 30. 

He entered the Samaritan Hospital June 30, 1902, and he received 
his first X-ray treatment the same evening. As the technique employed 
was the same during each treatment I will give it but once. 

The patient was placed upon his right side, the left arm being carried 
out from the body as near to a right angle as possible, in this way 
bringing the hemisphere of rays upon as many of the growths as was 
possible. A lead mask was placed over the face. The source of 
energy was an ordinary 11 0 volt, direct current. The coil was a twelve- 
inch Queen to which about three amperes of current were supplied. The 
tube was a Sayen tube, the surface of which was placed about two and 
one-half inches from the surface of the nearest growth. The vacuum 
of the tube as measured in air was six inches, time, ten minutes, with 
target over the tumor marked I in the photograph. 

Herewith are presented the dates of the exposure and the blood 
examination following : 
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June 30th. First X-ray. 

July 2d. HfBtnoglobin, 60 per cent. ; leucocytes, 22,500. 

Sd. Second X-ray. 

3d. Hsemoglobin, 62 per cent. ; leucocytes, 17,812. 

dih. Third X-ray. 

6th. Hsemoglobin, 63 per cent. ; leucocytes, 16,000. 

7th. Fourth X-ray. 

8th. Hjemoglobin, 65 per cent. ; leucocytes, 14,500. 

9th. Fifth X-ray. 

10th. Hsemoglobin, 63 per cent. ; leucocytes, 12,000. 

A note of this date says: “ A great many more tumors have ap- 
peared, and those that were present have increased very much in size 
and in darkness of color. The patient has become very much weaker, 
and has to have hypodermics of morphine to relieve the pain arising 
from the above-referred-to growth in the abdominal cavity.” 

It seemed as if the X-ray treatment was having a direct detrimental 
effect, and in the interest of the patient it was discontinued. The 
patient was accordingly discharged from the hospital unimproved July 
14, 1902. 

When in Philadelphia, in March, 1902, my friend Mr. Wilbert, of 
the German Hospital, expressed himself to me as having a very strong 
conviction that large, rapid-growing sarcomata were accelerated in their 
growth by the application of the X-rays, and it occurred to me at that 
time that possibly it would be found that in these cases the leucocytes, 
the natural defenders of the organism, were rapidly diminished by the 
employment of the rays. This apparently is what did occur in the 
case above detailed. To be sure one case does not constitute a rule, but 
I would earnestly urge X-ray therapeutists to have their work in this 
class of cases checked up by a frequent examination of the blood, espe- 
cially as regards the leucocytosis. It also seems to me that our physio- 
logical friends should furnish us with a careful study of the effect of 
the X-rays upon the blood condition of the normal individual. 


mXED TUMOES OF THE THYEOID GLAND. 

By Leo Loeb, M.D., 

OF BUFFAI.O. N. Y. 

(From the New York State Pathological Laboratory, Buffalo, N. Y'.) 

Mixed tumors have been found in the following places : in the 
ovary and testicle, in the kidney, and in the salivary and lacrymal 
glands. They have also occasionally been found in the cervix uteri 
and in the vagina, in the bladder, and in other places. It will, there- 
fore, be seen that mixed tumors occur mainly in glandular organs. It 
is further noteworthy that the mixed tumors in the various glands 
have, within certain limits, each their characteristic constituent tissues. 
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The mixed tumors of the generative glands are the most complicated 
ones, containing frequently parts of different organs and tissues. The 
kidney tumors contain glandular structures situated in sarcomatous 
tissue, and frequently striated muscle fibres. A combination of cartil- 
age and epithelial or endotheliomatous formations is characteristic of 
the tumors of the salivary glands. The mixed tumors have ahvays 
had an especial significance in so far as their existence served as an 
argument in favor of the origin of tumors generally from displaced 
embryonal cells. Wilms especially has lately reviewed the mixed 
tumors of different organs, and has tried to show that they are all essen- 
tially of the same nature. He explains all mixed tumors as originating 
from embryonic cells, either actually displaced or at least functionally 
detached from their normal environment. These cells may later on 
give rise to mixed tumors. The different tissues found in one mixed 
tumor are, according to him, all derived from cells ceasing to develop 
at one stage of embryonic life. The earlier this stage is the greater is 
the variety of tissues these cells are able to produce ; and each cell has 
the power to produce a tumor-like formation containing all those cells 
which also in the course of normal development would have been pro- 
duced by it. This conclusion does not seem to be absolutely justified 
by the facts gained by experimental embryology. It presupposes that 
each embryonic cell has only (to use a term of Driesch) that prospective 
potenz which under the conditions of normal development it really 
displays ; therefore Wilms assumes that a mixed tumor of the kidney 
— e. g., which consists of gland structures (of mesodermal origin) and 
of striated muscle fibres — must be derived from cells of an embryonic 
stage, where the differentiation into the Wolflian body and in the 
myotome had not yet taken place, therefore, from what he terms a 
“ mesoderm cell.” This assumption presupposes that a cell even 
under changed conditions of development can only give rise to the gen- 
erations of cells it would have formed under normal conditions. This, 
however, does not seem to be the case. It is well known that isolated 
blastomeres up to the sixteen-cell stage proceed in their further develop- 
ment not as parts of a whole organism forming the specific tissues or 
organs they would have produced if they had remained in connection 
with the other blastomeres, but they continue to develop as whole 
embryos. An ovum developing under the influence of one-sided 
pressure gives rise to normal embryos ; also no specialization of the 
first blastomeres under these conditions seems to have taken place. 
Experiments with the injection of teased embryonal tissues into adult 
animals (F6re, Birch-Hirschfeld and Garten, Galleotti and Ville Santa) 
are not conclusive in their results with regard to this question. It is 
uncertain which of the tissues which can be found later on have really 
developed from cells which would have formed these tissues also under 



L.OEB: MIXED TUMORS OF THE THYROID GLAND. 245 

normal conditions. Of great importance, however, seem to be the 
recent experiments of Spemann. He found in triton, at a stage when 
the medullary plate is already indicated, that by tightening a ligature 
across the medullary plate the anterior end of the posterior part will 
form a head just as the anterior part will do. Under these conditions 
ear vesicles can be formed from parts which, if the development had 
proceeded normally, would not have formed any part of the head. 
Through injection of isolated cells such structures have not yet been 
formed. Probably the connection of these cells with a large part of 
the embryo is necessary for this result. At a somewhat later stage 
of the embryonic development a new head is not formed at these 
places. So much can be concluded from these experiments that the 
“prospective potenz” of embryonic cells under certain conditions is 
larger than could be recognized without experimental tests. It is there- 
fore at 'present not possible to determine from the eomposition of a mixed 
tumor from 'ivhat hind of embryonic cells such a tumor is derived. It also 
proves that heterotopic formations are not of necessity prodticed by dis- 
placed blastomeres. 

Mixed tumors may from the beginning be malignant, or may after 
an apparently benign period assume this character. The facts known 
at present do not offer any explanation for malignant growth. Ex- 
perimentally, displaced embryonic or adult cells have not been found' 
to produce malignant tumors. Some thus far unknown factor must 
therefore be added to produce malignant tumors out of such cells if 
the displacement (or functional disconnection) plays any essential part 
at all in the production of mixed tumors. Wilms himself admits that 
some other factor besides the disconnection of cells may have to he 
present for the production of a tumor, although, at other places, the 
mere fact that these disconnected growing cells do not find the tension 
of their normal environment opposed to them seems to be sufficient to 
him to explain the malignant growth. Further, Wilms believes that 
all mixed tumors are of embryonic origin, owing to displacement or 
functional disconnection of embryonic cells, even if these tumors do 
not manifest themselves until later in life. Because there exist transi- 
tional tumors connecting complicated mixed tumors with simple sarco- 
mata, these simple tumors have, according to Wilms, to be explained 
on the same basis. Wilms does not apply this conception to carci- 
noma, for which he admits a different etiology. This theory of 
Wilms as to the origin of all mixed tumors from displaced or func- 
tionally disconnected cells is, of course, not proven, although it is 
probable in the case of a number of tumors. There are, however, 
certain mixed tumors for which this explanation is improbable, namely, 
the mixed tumors of the thyroid gland. 

The mixed tumors of the thyroid gland which I have found recorded 
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are of two kinds. There are, first, three undoubted cases of mixed 
carcinoma and sarcoma, and two doubtful cases. I shall report here 
a further case of carcinosarcoma in which there can be no doubt about 
the diagnosis. Secondly, I have found records of two tumors composed 
of sarcomatous tissue and bone. 

The cases of carcinosarcoma reported are the following : 

Case I. — C. Kaufmann, in “ Die Struma Maligna,” describes a 
tumor in a man, aged sixty-seven years. The left lobe of the thyroid 
presented the appearance of a follicular struma. The right lobe, con- 
siderably enlarged, reached from the hyoid to the jugulum, and con- 
sisted in the centre of fibrous tissue. Around this fibrous nucleus, 
and especially toward the trachea, the tumor was a spindle-shaped 
sarcoma. The periphery toward the right side presented the appear- 
ance of a t5'pical carcinoma, occasionally including normal gland 
structure. The zone where sarcomatous and carcinomatous tissue met 
was small; the sarcoma cells replaced here the ordinary connective 
tissue stroma which surrounded the carcinomatous alveoli. The inter- 
stices, which were filled with sarcomatous tissue, were enlarged. The 
carcinomatous alveoli were well defined toward the sarcomatous tissue. 
There were (metastatic?) nodules present in the periphery of the 
kidneys. 

Case II. — E. Kummer, “ Rarco-adenome du Corps Thyroide ayant 
Simul4 une Strumite Simple.” The patient, Mrs. P., aged fifty-five 
years, had suffered for several years previously from a thyroid which 
slowly increased in size. A month before operation the growth began 
to increase rapidly. The left lobe of the thyroid only was affected, 
the right lobe being normal. The tumor consisted in the periphery 
of vesicles lined with cylindrical cells and including colloid. In the 
central part there could be found between the glandular parts large 
fusiform or oval cells separated from each other by very little inter- 
cellular substance. This interglandular tissue became larger further 
away from the periphery. At other places sarcomatous cells only were 
found, and again at other places only tubules consisting of cylindrical 
epithelial cells. These tubules were pressed against each other, no 
connective tissue being present between them, and the membrana 
limitans being preserved. A vein in the anterior part of the tumor 
"^'as occluded by a thrombus consisting of fibrin and adenomatous tissue 
with cylindrical or cuboidal cells. Clinical symptoms suggested the 
presence of metastases in the lungs. No autopsy, however, could be 
obtained. From an anatomical point of view, Kummer designated 
the epithelial part of the tumor as an adenoma and not as a carcinoma, 
and believes it to be derived from the parathyroid rather than from 
the thyroid. Clinically, however, it was malignant. Of special in- 
terest is the fact that only one lobe, namely, the left, w'as affected. 

Case III. — H. G. Wells, “Multiple Primary Malignant Tumors: 
Eeport of a Primary Sarcocarcinoma in the Thyroid of a Dog, with 
jNIixed Sarcomatous and Carcinomatous Metastases.” This tumor was 
found in a Skye terrier bitch, twelve years old. The tumor affected both 
sides of the thyroid gland. The epithelial part of the tumor consisted of 
alveoli which were partly filled with colloid material, partly with cells. 
These alveoli were separated from each other by the ordinary connec- 
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tive slroma. The sarcoma consisted o£ spindle cells, mostly arranged 
perpendicularly to bloodvessels. There were many vessels and many 
karyokinetic figures present. As a rule, connective tissue separated the 
carcinomatous and the sarcomatous parts, but in some places the sarcoma 
infiltrates the carcinoma. In the cervical glands the metastases were 
carcinomatous. In the lungs, which were filled with metastatic nodules, 
most of them were pure carcinoma, some mixed carcinosarcoma. 
Kidney, heart, and small intestines showed sarcomatous nodules. 

Case IV. — A further case I observed in a white rat. I used the 
sarcomatous part of this tumor for transplantations, and have therefore 
referred to this tumor in the paper describing the results of those ex- 
periments.’ This mixed tumor was found in a full-grown rat. The 


Fig. 1. 



tumor, which was hanging from the neck, was about 7 centimetres long, 
and measured from 4 to 6 centimetres in the other dimensions. This 
tumor hiijig so far from the neck of the rat that it touched the ground. 
It felt solid and moderately hard. About 2 centimetres from the neck, 
on the pendant portion of the tumor, there was a constriction encircling 
it and dividing it superficially into two lobes. During the operation 
the tumor was found to contain a small central cavity filled with straw- 
colored fluid. The color of the tumor in this region was white. 
Besides the small central cavity no cysts were macroscopically present. 
In trying to enucleate the tumor at the neck it was found that it had 
surrounded important bloodvessels and nerves of the neck, and this 

> Further Investigation in Transplantation of Tumors. Journal of Medical Research, vol. 
viii. 

von. 125, JtO. 2,— FEBRCABY, 1903. 17 
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fact prevented the possibility of saving the life of the rat. At this time 
it was observed that the tumor had a somewhat different color at the 
upper part near the neck, above the constriction; but no special 


Fig. 2, 



Fig 3. 
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significance was attributed to this fact, and no pieces from this upper 
part were transplanted. Later on microscopic examination showed 
that the part near the neck (probably the part above the constriction) 
was adenocarcinomatous, but that the main mass of the tumor, which 
was white in appearance, was a sarcoma. In one lung a small nodule 
was found which showed sarcoma-like tissue around a bloodvessel, 
with mitoses in each section. It is very probable that we have here 
a beginning metastasis of the sarcomatous part of the mixed tumor of 
the thyroid. Further microscopic examination of the main tumor 
showed that the sarcomatous part consisted of spindle cells with, at 
different places, a somewhat varying amount of intercellular substance. 
The sarcomatous character was well mai'ked, and at many places 


Fig. 4. 



mitoses could be seen. At other places some degenerative changes 
had taken place, the nuclei and cytoplasm disappearing and fibrous 
stroma only remaining. At such places the cells were frequently 
well preserved around the bloodvessels, which were thus surrounded 
by a mantle of cells. There was very little myxoid change present. At 
some places, however, small areas of softening could be seen. The 
epithelial part of the tumor consisted of irregularly arranged glandular 
structures lined with cylindrical or cuboidal cells separated by a stroma 
moderately rich in cells. At some places two rows of epithelial cells 
lined the tubules. At many places the connective tissue pushed appar- 
ently the gland cells into the tubules, so that an intracanalicular 
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adenomatous growth resulted. A.t such places the epithelium fre- 
quently became quite flat. The intruding connective tissue was often 
homogeneous, apparently gelatinous, and stained strongly with eosiu. 
At other places the tubules grew in different directions through the 
connective tissue, so that little of the latter remained distinguishable. 
At the margin of some pieces the gland cells filled the alveoli — at least 
the appearance of alveoli filled with epithelial cells presented itself. 
The connective tissue surrounded bj’' the tumor cells became necrotic, 
and then the epithelial masses grew diffusely as a carcinomatous growth 
into the surrounding tissue. There is no doubt about the malignant 
character of both the constituent parts of this mixed tumor. The 
sarcoma made a small metastasis in the lung, and it was continuously 
growing (mitoses); it was transplanted in a number of generations 
into other rats. It preserved its sarcomatous character during these 
transplantations, made contact metastases, and in one case many metas- 
tases in the peritoneal cavity. These metastases were always of the 
same tjqie. The epithelial part had morphologically in some parts the 
character of a carcinoma, and also proved clinically its malignant char- 
acter by growing through and destroying the surrounding tissue. 

It is difficult to determine from which part of the glandular struc- 
tures found in the rat in the neighborhood of the larynx the adeno- 
carcinomatous part was derived. We can distinguish there in the 
normal rat at least four distinct parts, differing in their structure. In 
one of these only is colloid substance found. In the adenocarcino- 
matous part of the mixed tumor no colloid inside the tubules was found. 
We must leave it undecided from which of the different structures 
around the trachea in the region of the thyroid it was derived. 

In this case the large part and the one at the distal end of the tumor 
were formed by the sarcoma; the smaller one and the one lying on the 
proximal side of the tumor was formed by the adenocarcinomatous 
structure. That makes it probable (although not certain) that the 
sarcomatous part was the one growing first, and that the adenocarcino- 
matous part began to grow only secondarily. In this connection it 
might be of interest to state that two other rats from which tumors 
were obtained for transplanting into rats were only affected by sarco- 
matous growth in the region of the thyroid. In the case reported 
here this sarcomatous growth seems to have been followed by an epithe- 
lial one. 

Besides these four cases there have been reported by Forster, in 1860, 
two tumors of the thyroid gland, which he described as mixed sarcoma- 
carcinomata. One of these tumors had metastases in the lymph glands 
and in the lung. According to Forster, the main tumor consisted of 
mixed carcinomatous and sarcomatous parts. It affected the whole 
thyroid. In one jugular lymph gland sarcoma only was found. In 
a substernal metastasis carcinomatous structures only are said to have 
been present. In a second case, a man, aged fifty-eight years, this 
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mixed growth is said to have started in one lobe of the thyroid, which 
at that time already had been changed into a struma. A metastasis 
in the manubrium sterni was pure sarcoma. Although it is quite likely 
that one or both of these tumors were mixed sarcoma and carcinoma, 
the description is not sufficient to make it certain. 

We see from the cases just described that there exist in the thyroid 
gland a distinct variety of mixed tumors, namely, carcinosarcomata. 
Although, as we shall see later, one or two similar carcinosarcomata 
have been described at other places, the thyroid is the only place 
where such a series of cases of this type of mixed tumor has been 
described. A certain resemblance to these tumors can be found in 
some of the mixed tumors of the kidney. There also we find a growth 
of what appear to be sarcomatous elements and of glandular structures. 
Metastases have been found from such tumors which contained both 
the sarcomatous and the glandular elements ; so, e. g., a metastasis in 
the skin, in the case of Vogler. These cases are, however, different 
from the mixed tumors in the thyroid gland, inasmuch as they are 
probably always congenital, that the gland structures do not become 
typically carcinomatous, and that the distribution between the epithe- 
lial and apparently connective tissue structures is a different one. The 
relation of the small round cells surrounding the glandular structures 
and the latter is interpreted in a different way by different observers. 
In the mixed tumors of the kidney we usually find a more or less inti- 
mate mixture between these two elements ; in the mixed tumors of the 
thyroid it is different. In the cases reported above we find a sarco- 
matous and a carcinomatous part separated. In Cases I., III., and 
IV. we find only a small zone in which both carcinomatous and sarco- 
matous elements are mixed ; in Case II. this zone is somewhat larger ; 
still both constituents are in the main separated ; in Cases II., III., 
and IV., and probably also in the two cases of Forster, metastases were 
present which contained one or the other of the two parts of the tumor ; 
in Case III., also, some mixed metastases were found. In no case were 
such elements present which, as Wilms believes, can always be found 
in mixed tumors, namely, growing indifferent cells, which at the same 
time at the margin of the tumor multiply without any differentiation 
taking place, and which in the more central parts of the tumor 
differentiate and give rise to the same tissues which they would have 
produced under normal conditions in the embryo. 

Another question of interest is as to the age at which these tumors 
occurred. In Case I. the patient was aged sixty-seven years, in Case 
II. fifty-five years ; in Case III. the dog was twelve years old, and in 
Case IV. the rat was full grown; in Forster’s two cases the patients 
were aged thirty-nine and fifty-eight years, respectively. We see that 
the tumors were found in patients or animals of advanced age, and 
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none in quite young individuals. According to the statistics of Morf, 
sarcoma of the thj’^roid is also mainly found among older people. 

If we now consider the question of the etiology of these tumors we 
must ask if they can be explained as due to a disturbance of the 
embryonic development, which, according to Wilms, is at least one of 
the necessary conditions for all mixed tumors and also for sarcomata, 
even if they should be found in advanced age. As we saw, none of 
these tumors occurred soon after birth ; almost all were found in 
advanced age. None of them shows the characteristic embryonic cell 
from which the other cells are derived by differentiation ; the majority 
of the metastases show only one tissue. None of the conditions jirov- 
ing, according to Wilms, the embryonic origin of mixed tumors is to 
be found here. It is, however, well known that carcinoma, as well as 
sarcoma of the thyroid, is frequently preceded b}’' a struma. In Cases 
I. and II., and in one case of Forster’s, the history points to a struma 
preceding these mixed tumors. In the two cases observed in animals 
it is, of course, improbable that a slight preceding enlargement of the 
thyroid would have beeu noticed. Struma is an endemic disease 
caused by some condition, thus far unknown, connected with certain 
localities. This same condition is directly or indirectly in many cases 
also one of the causes of malignant tumor formation in the thyroid 
and, as we see also, of these mixed tumors. There exists, therefore, 
at present, no reason to connect these mixed tumors with irregularities 
of embryonic development. The widely accepted view that all mixed 
tumors must be explained as due to abnormalities of embryonic develop- 
ment does not, therefore, seem to be sufficiently sustained by facts. 

We now have to consider the further question why we find in the 
mixed tumors of the thyroid gland the combination of sarcoma and 
carcinoma. Such combinations outside of the thyroid seem to be very 
rare. I have found one case described by Klein, and one other case 
reported by Lubarsch, which should in all probability be regarded as 
sarcocarcinoma. 

Case I. — Klein, “ Pathologisch-histologische Studie fiber eine 
seltene Combination von Sarcom und Carcinom der Nasenhohle,” Dis- 
sertation, Wiirzburg, 1898. This tumor was observed in a woman, 
aged thirty-four years. After previous bleeding from the nose in 1893 
polypi appeared in the left half of the nose. In 1894 the left nasal 
cavity became entirely occluded. In the beginning of 1895 the left 
nasal cavity and the nasopharynx were filled with soft tumor masses. 
They seemed to originate from the base and the posterior part of the 
nose, and they broke through into the orbita, the oral cavity, and into 
the alveolar cavity of an extracted tooth. A part of this tumor con- 
sisted of an angiosarcoma, with large cells and giant cells. It pene- 
trated, as a round-celled sarcoma, the cartilaginous septum. Pieces 
from the tumor near the o.sseous septum showed a carcinomatous char- 
acter. The epithelium of the osseous septum and of the floor of the 
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nose was changed into thick, stratified epithelium. Carcinomatous 
cells penetrated into the Haversian canals. 

Case II. — Lubarsch describes a tumor (“ Zur Lehre von den Gesch- 
wiilsten und Infectionskrankheiten,” Wiesbaden, 1899) which he found 
in the liver of a man, aged seventy-six years. There were adenomatous 
and carcinomatous parts present. Between the carcinomatous struc- 
tures masses of connective tissue elements were found which resembled 
very much sarcomatous cells. The cells were polymorphous and the 
nuclei hyperchromatic. Some of the tumor nodules consisted almost 
entirely of sarcomatous structures. The metastases consisted partially 
of adenomatous and partially of sarcomatous structures, including 
perhaps some remains of epithelial elements, and, lastly, of carcino- 
matous nodules, which contained in the periphery much connective 
tissue. A small metastasis in the serosa of the intestines consisted 
almost exclusively of sarcomatous cells. Lubarsch believes this tumor 
to be a true sarcocarcinoma. 

The case of Klein resembles the sarcocarcinomata of the thyroid 
also in this respect, that the sarcomatous and carcinomatous parts were 
probably mixed only in a small zone. In the case of Lubarsch the 
relation between the two elements seems to have been a more intimate 
one. It therefore appears that outside of the thyroid only very few 
sarcocarcinomata have been reported. Is it entirely accidental that 
the majority occurs in the thyroid? That is probably not the case. 
Two facts might be cited which speak against this view : 1. In Cases 
I. and II., and in one case of Forster’s, both the sarcoma and carcinoma 
affected the same lobe ; in the other cases this may also have been the 
case in the beginning. The tumors were, however, too large when 
examined to permit a definite opinion about this point. In all cases, 
however, the two constituents adjoined and penetrated each other to a 
slight degree only. These facts speak in favor of the view that they 
originated in the same part and not in different parts of the thyroid. 
If we had to deal with an accidental occurrence in the majority of 
these tumors the two constituent parts ought to have started in different 
parts. 2. The thyroid is distinguished from many other parts of the 
body by the fact that sarcomata and carcinomata originate there under 
similar conditions. Frequently in other organs sarcomata are found 
in young, carcinomata in old persons. In the thyroid sarcomata and 
carcinomata both are mainly found in older people. Further, the 
predisposing conditions for sarcoma and carcinoma, as far as they are 
known, are usually not identical in other parts of the body. In the 
tongue, e. g., leucoplakia frequently precedes carcinoma. It is not 
known, however, that leucoplakia favors also sarcoma in the tongue. 
In the thyroid gland, however, both carcinoma and sarcoma occur in 
the majority of cases in thyroids previously affected by struma. Further, 
carcinoma and sarcoma are the most frequent tumors of the thyroid. 
These facts might help to explain the relative frequency of this com- 
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bination of tumors in the thyroid gland, which is the more remarkable 
as the simultaneous occurrence of sarcoma (or endothelioma) and carci- 
noma even in different parts of the body seems to be rare. Wells col- 
lected seventeen cases of this kind. The occurrence of multiple simul- 
taneous carcinoma seems much more frequent. I have observed three 
double carcinomata in cattle, in which carcinoma is relatively rare.' 
If we consider the great rarity of the combination of sarcoma and 
carcinoma elsewhere, I think it probable that there are still other factors 
present which cause the simultaneous growth of carcinoma and sarcoma 
from the same part of the thyroid. Nothing about the character of 
these factors can be stated until our knowledge of the causes of tumors 
in general is more definite. It is also remarkable that this same com- 
bination of sarcoma and carcinoma of the thyroid occurs in three 
different species of animals. 

Besides the mixture of carcinoma and sarcoma there have been 
reported two sarcomata of the thyroid in which bone was mixed with the 
sarcomatous tissue. 1. Forster reported in a woman, aged sixty years, a 
sarcoma of the right lobe of the thyroid. In the centre of the tumor 
true bone was found surrounded by somewhat denser fibrous tissue. 
The bone seemed to be growing. 2. Pick found in a spindle-celled 
sarcoma of the left lobe of the thyroid, in a woman aged fifty-one years, 
bone mixed with sarcomatous tissue. The bone seemed to be growing ; 
osteoblasts were found. At other places parts of the sarcoma assumed 
gradually the appearance of a tissue poorer in cells, resembling finally 
osteoid tissue. Similar conditions were present in a metastasis in the 
lung ; other metastases, however, were free from bone. In this case 
the bone seemed to be formed directly through transformation of sar- 
comatous tissue. The sarcoma cells preserved their character also in the 
metastasis. 

If we assume, Avith Wilms, that the sarcoma cells in this case are 
really not cells of connective tissue of the adult thyroid, but correspond 
to embryonic cells which undergo partially a further development to 
bone, we would have to regard these tumors, too, as true mixed tumors, 
best to be explained by the theory of a disturbance of embryonic devel- 
opment. Against this explanation speaks the fact that bone forma- 
tion has also been found in struma. (Lucke, Kahn.) It is quite likely 
that in the case of Forster, cited above, the bone was originally 
formed in a struma, and that the development of sarcoma Avas only 
secondary. 

We haA'e no reason to believe that the bone formation in a sarco- 
matous thyroid must have a cause different from the bone formation 

> Carcinoma in Cattle, Medicine, 1900. Besides the two cases mentioned here, I observed 
one case in which both kidneys were affected. 
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in a struma, especially since a struma so frequently precedes a malig- 
nant tumor of the thyroid. There is, however, just as little reason to 
believe that the bone formation in a struma is caused' by irregularities 
of embryonic development as it would be in the case of bone formation 
in the valves of the heart or tuberculous foci of the lung. 

All these facts and considerations do not exclude the theory that 
some developmental abnormalities might, nevertheless, have been the 
cause of the origin of both these kinds of tumors of the thyroid ; they 
prove, however, that the causes adduced to demonstrate such an origin 
for other mixed tumors cannot be applied to the mixed tumors of the 
thyroid, and that therefore the fact that a tumor contains, besides the 
ordinary stroma, more than one constituent, is in itself not sufficient 
to prove its embryonic origin. 

Summary. 1. In the thyroid gland there have been found in man 
and in different species of animals mixed tumors of the type of carcino- 
sarcoma. All the tumors described so far have certain characteristic 
points in common. Although carcinosarcomata occur in other places, 
the majority of them have been found in the thyroid. There also are 
found in -the thyroid gland combinations of new-formed bone and sar- 
coma. The facts which have been cited in favor of the embryonic origin of 
mixed tumors cannot be applied in the case of these mixed tumors. The 
fact that the tumor is a mixed tumor, therefore, is in itself not sufficient to 
prove its embryonic origin. 2. It is not possible to determine with cer- 
tainty, from the character of the constituent parts of a mixed tumor, 
from what kind of embryonic cells such a tumor is derived. Hetero- 
topic tumor formations need not necessarily be produced by displaced 
blastomeres. 

Note.— Recently T, McCrae (New /ork Medical Journal, 1902, No. 15) published a case in 
which the upper part of the left lobe of the thyroid of a female patient, aged sixty-niue years, 
was enlarged and replaced hy/fn adenomatous new-growth ; the lower part presented the 
structure of a round-celled stTrcoma. Metastases of the sarcomatous part were found in the 
chain of lymph glands extending from the thyroid to the stomach and also in the right lung. 
The stomach was the seat of a similar sarcoma. Considering the fact that no other abdominal 
tumors were present, that the same lobe of the thyroid was aflected by both tumors, and that 
the connection between the two neoplasms in the left lobe of the thyroid was the same ns in 
some of the tumors just described, it seems not unlikely that Dr. McCrne’s case, which Dr. 
McCrae liimself regards as a primary sarcoma of the stomach, is also one to he classed among 
the mixed tumors of the thyroid. 
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THE PATHOLOGY OF LABIAL ANH NASAL HERPES AND OF 

HERPES OF THE BODY OCCaRRING IN ACUTE CROUPOUS 
PNEUMONIA, AND THEIR RELATION TO THE 
SO-CALLED HERPES ZOSTER.^ 

By William Travis Howard, Jr., M.D., 

PROFESSOR OP PATHOLOGY, WESTERN RESERVE UNIVERSITY. 

(From the Pathological Laboratory of the Lakeside Hospital, Cleveland.) 

Our knowledge of herpes zoster was very much extended by the 
recent contribution of Head and Carpenter." These authors showed, 
among other things: 1. That herpes zoster (in 18 cases, at least) is 
associated with destructive, and usually inflammatory, changes in the 
sensory ganglia (posterior root or Gasserian) corresponding to the nerve 
supply of the part affected with herpes. 2. That in recent cases (before 
the eleventh day) degenerative changes are not demonstrable in either 
the peripheral nerves, the posterior root fibres, or the central nervous 
system. 3. That in cases examined after the lapse of this period 
degenerative changes are present in these structures and apparently 
correspond to the affected areas in the ganglia. Their work was based 
upon the study of 21 cases in all stages of the eruption. They 
state that before their own work there were only two well-reported 
autopsies on cases of herpes ophthalmicus (Wys and Sattler) and five 
satisfactory reports on zoster of the trunk (Lesser, Chandelux and 
Dubler). Von Barensprung’s oft-quoted case is classified as unsatis- 
factory, because, though he noted the occurrence of hemorrhage into a 
ganglion, he failed to mention to which of the three ganglia removed 
he alluded. 

While this valuable communication has placed our knowledge of 
herpes zoster on a substantial basis, it is clear that more light is needed 


' Read at the Seventeenth Annual Meeting of the Association of American Physicians, held 
In Washington, D. C., 1902. 

- Brain, Autumn, 1900. 
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upon the etiological factors concerned, as well as upon the identification 
and classification of the various types of herpes. 

In order to clearly understand our present knowledge on the subject, 
the following summary of the main facts may be helpful. There are 
a number of clinical and apparently several anatomical types of 
herpes : herpes zoster involving the neck, trunk, and extremities (fol- 
lowing the distribution of the spinal posterior root ganglia); herpes 
ophthalmicus (following the distribution of the first division of the 
fifth or trigeminal nerve, Gasserian ganglion) ; herpes facialis, herpes 
labialis et nasalis (probably following the distribution of the second 
and third divisions of the trigeminal nerve, but unsupported at this 
time by anatomical observations), and herpes genitalis (commonly 
believed to be due to local irritation and not known to be associated 
with any lesion of the nervous system). 

The herpes facialis, labialis, nasalis, and genitalis are classed by 
HartzelP as herpes simplex, in contradistinction to herpes zoster of 
the neck, trunk, extremities, and ophthalmic area (herpes zoster oph- 
thalmicus). These latter forms of herpes have been shown to be iden- 
tical in that they are associated with the same lesions of the nervous 
system (especially those of the sensory ganglion), and the changes in 
the skin are believed to be the same. 

It seems further to have been conclusively demonstrated that the 
lesions of the skin are secondary to the primary changes in the corre- 
sponding sensory ganglia, which in turn may be brought about by a 
variety of causes. The cases, however, may be classified into the- 
primary or spontaneous herpes zoster, in which the affection is appar- 
ently primary and not due to any evident preceding infection or injury, 
and the secondary form, in which there is more or less clear evidence 
that the disease occurs as the sequel or complication of some antecedent 
affection, as pneumonia, cerebro-spinal meningitis, etc., or to injury. 

Our knowledge of the changes in the skin in the various clinical 
forms of herpes is far from satisfactory. Not until a sufficient number 
of careful observations upon the histological changes in all the stages 
of each variety of herpes is available will we be in a position to com- 
pare critically the processes, and, perhaps, distinguish clearly the 
different forms. Suffice it to say for the present, that after comparing 
the histological appearances described by various authors of the 
changes in herpes zoster, herpes labialis and genitalis (all available), 
with some of my own cases herewith reported, and making due allow- 
ances for the different stages of the processes studied, I am not able to 
find any constant distinguishing characters by which the skin lesions 
of the various clinical forms of herpes may be separated. 


’ Reference Handbook of the Medical Sciences, 1902, vol. iv. 
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I have recent!}^ had the opportunity of studying two cases which 
throw some light upon several points of importance in the pathology of 
herpes. The first case occurred in the private practice of my friend 
Dr. Edward F. Cushing, who recognized its interest and importance 
and obtained the autopsy. I take this opportunity of expressing my 
thanks to Dr. Cushing for the autopsy and for the use of the clinical 
history of the case. This case illustrates the causal relation betAveen 
acute infections and herpes zoster, and emphasizes the identity of the 
lesions of the skin and nervous S5'stem in primary and secondary 
herpes of the trunk. 

Case I. Summari/. Bronchitis, acute croupous pneumonia of both 
lungs, herpes zoster of the left side, distributed on the back and side 
("sixth dorsal), and the abdomen (eleventh dorsal) ; congestion and hem- 
orrhage into the capsular and interstitial tissue at one side of the 
eleventh dorsal ganglion, Avith slight cellular infiltration and destruc- 
tion of a feAV ganglion cells ; amylaceous and hyaloid bodies in another 
portion of the same ganglion. Slight ehronic and acute interstitial 
nephritis, acute parenchymatous and interstitial hepatitis, aeute splenic 
tumor, old pericardial adhesions, hypertrophy and dilatation of the 
heart ; fibromyoma uteri. 

Clinical History. Miss T., aged sixty-three years, had not been well 
for about one year. On October 10, 1901, she was taken sick Avith a 
cold in the head, which a few days later Avas followed by bronchitis. 
She then developed pneumonia of the loAver lobe of the left lung. 
Later the whole of the left lung became consolidated. On the morning 
of October 24th there were the physical signs of consolidation of the 
. lower lobe of the right lung. Coincidently Avith the consolidation of 
the lower lobe of the left lung there developed Avell-marked herpes 
zoster in the mid-dorsal region of the left side, extending from the 
middle line in the back to about the anterior axillary line, correspond- 
ing to Head’s sixth dorsal area. During the last tAvo days of life a 
similar eruption occurred on the abdomen, in the left umbilical and 
iliac regions (eleventh dorsal area ; see autopsy protocol). Albumin 
Avas present in the urine. Death took place at 2.30 p.sr., October 24, 
1901. Autopsy six hours later. The autopsy Avas done hurriedly and 
under difficulties, at the home of the patient. The body measured 160 
cm. long, was sparely built, except OAmr the abdomen and loAver portion 
of the back, where there was a considerable amount of fat. The body 
Avas cold, rigor mortis moderate. There w'ere a few reddish discolored 
areas on the outer aspects of the legs. On the left side of the abdomen, 
situated in the outer and loAver portion of the left umbilical and the 
upper portion of the left iliac regions there Avas an area, the size of the 
palm of the hand, studded with scattered pale-red or gray areas from 
3 to 6 or 10 mm. in diameter. Some of these areas Avere elcAmted and 
covered AA’ith dry grajdsh-red material, Avhile others showed a distinct 
loss of epidermis. No typical vesicles containing ffuid Avere to be 
found, but the areas had the appearance of dried Amsicles. In distribu- 
tion this area corresponded wdth Head’s eleventh dorsal area. A 
sim’’|ir but narrow area extended from the middle line in the mid- 

Brain, far as the anterior axillary line under the nipple. 
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corresponding to Head’s sixth dorsal area. The areas here Avere larger 
and the process appeared older than that on the abdomen. Ho other 
lesions were found upon the surface of the body. There was no facial 
herpes. 

Ghesl. The chest was fairly well-shaped, the muscles and fat rather 
wasted. 

Both pleurte were free from adhesions, and the pleural cavities con- 
tained no fluid. The visceral pleuraj over considerable areas were 
covered with a thin layer of flbrin, and were red and lustreless. 

Bight Lung. The apex was free from puckering and thickening. 
The upper lobe on section was congested and markedly oedematous. 
The whole of the middle and a large part of the lower lobe were con- 
solidated, airless, and of a grayish-red color, and granular appearance. 
The mucous membrane of the bronchi was congested. 

Left Lung. The whole lung was consolidated, airless, of a gray or 
grayish-red color, and granular appearance. The bronchial mucosa 
was congested. The bronchial glands were pigmented, but free from 
tubercle. 

Heart. The pericardium was adherent to the diaphragm over a 
large area. Firm flbrous adhesions obliterated the pericardial sac. 
The walls of both ventricles were thickened. The valves, the coronary 
arteries and veins, as well as the aorta and large arteries, were normal. 
The myocardium was pale, otherwise normal ; the heart weighed 400 
grammes. 

Abdomen. The muscles and fat of the abdominal wall were of ordi- 
nary appearance. The left lumbar region was prominent. The stomach 
was distended with gas, the large and small intestines contracted. 

Liver. The liver was of ordinary appearance and size. The edges 
were rounded, the surfaces smooth, consistency not increased. On 
section the lobules are visible, the surface pale. The gall-bladder and 
bile-ducts were negative. 

Spleen. The spleen was twice the ordinary size. On section it was 
of a grayish-red color ; the trabeculae and Malpighian bodies visible ; 
consistency decreased. 

Kidneys. The kidneys were of about the same size and appearance. 
The capsules were adherent in places, the surfaces were someAvhat 
granular and marked by a few old scars. On section the consistency 
was somewhat increased, the sui*faces pale, the cortices thinner than 
ordinary. The arteries, pelvis, ureters, bladder, and adrenals appeared 
normal, as did the stomach and intestines. 

The ovaries were small and tough to the touch. The uterus Avas 
considerably enlarged ;. the body Avas the seat of a globular fibroma the 
size of an orange. 

Nervous System. The brain could not be examined, and the examina- 
tion Avas confined to the lovrer portion of the spinal cord ; from the tenth 
dorsal segment downward with the cord the eleventh and twelfth dorsal 
and first lumbar posterior ganglia of both sides were removed. It was 
not possible to go higher in the time available for the examination. 
There was an excess of cerebro-spinal fluid, which, hoAvever, was quite 
clear. The meninges were normal in appearance. The cord shoAved 
no lesions on section. The ganglia showed no macroscopic lesions, and 
no hemorrhages were found about the posterior roots or the nerves 
going from the ganglia. 



260 HOWABD: HERPES IN CROUPOUS PNEUMONIA. 


Portions of the various organs, including the cord and the ganglia, 
were hardened in Orth’s fluid. The ganglia were transferred to 96 per 
cent, alcohol after a few hours. Portions of various organs, including 
the skin, were also hardened in Zenker’s fluid. 

Bacteriological Examination. Cover-slip preparations from the lungs 
and pleurie showed lanceolate diplococci in capsules. Cultures on 
blood serum and on glycerin agar from the lungs, heart’s blood, liver, 
spleen, kidnej's, and cerebro-spinal fluid remained sterile. 

Histological Examination. Bungs. Sections from both lungs showed 
well-marked croupous pneumonia, with lanceolate diplococci in the 
alveolar exudate. 

Liver. There was well-marked fatty degeneration of the liver cells, 
congestion of the capillaries, with marked round-cell infiltration about 
many of the portal systems. No focal necrosis -and no bacteria were 
found in suitably stained sections. 

Kidneys. There were scattered areas of chronic glomerulitis, with 
thickening of the capillaries and of Bowman’s capsule, with but little 
atrophy of the neighboring tubules. The epithelial cells of the con- 
voluted tubules showed cloudy swelling. With no apparent relation 
with changes in the glomeruli or tubules, there were numerous areas of 
round-cell infiltration ; most of these cells were of the plasma-cell type, 
but some were lymphocytes. There was no necrosis of the renal 
epithelium and no abscess formation. No bacteria were to be found. 

Skin. Sections were made through both areas of herpes, and, with 
the exception that the lesions were more extensive in the older lesion 
(sixth dorsal region), the changes were the same. There were few 
unbroken vesicles, but in most places the surface of the lesion was 
covered with amorphous and fibrillated fibrin containing a larger or 
smaller number of desquamated, swollen, and often disintegrating and 
necrotic epithelial cells. Some of these cells had undergone coagula- 
tion, and others liquefactive necrosis. In some places the cells of the 
deeper layer of the epidermis were markedly swollen, vacuolated, and 
evidently dropsical. In the fibrin and among the epithelial cells on 
the surface there were variable, often great, numbers of polymorphonu- 
clear neutrophilic leucocytes. In some places there were cavities formed 
by the elevation of the superficial or subcorneal layer of epithelium. 
These were of considerable size in places, but were not numerous. 
Other small vesicles occurred in the exudate, their walls being formed 
by necrotic cells. Still other vesicles were between the epidermis and 
the underlying papillary lajmr. These were always small. In many 
places the papillary layer was exposed by the total destruction of the 
epidermis, and was covered by the exudation. In the papillae and in 
the upper layer of the corium the veins and capillaries were markedly 
dilated, and in places there was hemorrhage, either into the tissue or 
upon the surface. 

The papillae and the upper layers of the corium showed other intense 
changes, coagulation necrosis, with hyaline and fibrinoid changes, 
nuclear fragmentation, and infiltration, with large numbers of poly- 
morphonuclear neutrophiles, lymphocytes, and some plasma cells. 
Here and there a few eosinophiles were to be seen. This cellular infil- 
tration was both diffuse and along the bloodvessels. Many of the 
sweat glands and hair follicles were swollen and distended with leuco- 
cytic and serous exudate. The epithelial cells were commonly swollen, 
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granular, and often desquamated and necrotic. About many of these 
glands there was well-marked leucocytic infiltration, a few of the cells 
being eosinophiles. Scattered collections of leucocytes were also seen 
in the deeper layers of the skin. No bacteria were to be found in any 
of the lesions in sections stained by Weigert’s fibrin method or with 
eosin and methylene blue. 

The whole appearance of the lesion points to rapidly necrotic and 
exudative processes. 

Posterior Root Ganglia. Sections were cut of the eleventh and 
twelfth dorsal and first lumbar ganglia of both sides and stained by 
Nissl’s, Weigert’s, and Marchi’s methods, as well as with methylene blue 
and eosin, and hsematoxylin and eosin. Sections from all the ganglia 
studied, except the eleventh dorsal of the left side, were entirely normal. 

In sections of the latter ganglion changes were found in two places : 
(1) at one side of the ganglion about midway of its length, and (2) at 
the peripheral end. 

1. In the sections cut transversely through about the middle of the 
ganglion at one side there was considerable hemorrhage, with pigmen- 
tation, into the capsule. In some of the sections corresponding to the 
area of capsular hemorrhage there was just beneath the capsule marked 
congestion of the capillaries and interstitial hemorrhage between the 
ganglion cells. In several sections small areas of cellular infiltration 
about destroyed ganglion cells were found. The ganglion cells else- 
where stained well and appeared normal. 

2. At the peripheral end of the ganglion there were a number of 
amylaceous and hyaloid bodies, both singly and in groups, of the size 
and shape of ganglion cells, and lying in spaces similar to ganglion 
cell spaces. Many of these bodies were finely granular, some of the 
granules staining pink with eosin, and others blue with toluidin blue. 
Many bodies stained diffusely pink with eosin, and some diffusely blue 
with blue dyes. In some a central nucleus was apparent, and many 
showed a concentric arrangement. In a few places hyaline masses were 
made out in lymph spaces and in blood capillaries. Hyaloid and 
amylaceous bodies were also found in unmistakable lymph and blood- 
vessels. The question whether or not some at least of these bodies 
represented degenerated nerve cells is difficult to answer. From 
careful study I am convinced that some of them were formed and lie 
in nerve cell spaces. No lesions of the peripheral nerve, the posterior 
nerve rpots, or in the spinal cord, could be made out. 

The interpretation of the pathological changes of the above case 
appear to be as follows : 

Acute croupous pneumonia following bronchitis, with the ordinary 
parenchymatous changes of the liver and kidneys common in such cases, 
with the addition of acute interstitial hepatitis and nephritis ; an her- 
petic eruption of certain cutaneous areas, the spinal root ganglion 
corresponding to one of which areas w.as shown to be the seat of definite 
lesions (congestion and hemorrhage of both the capsule and a small 
area of the interstitial tissue of the ganglion, with cellular infiltration 
about a few degenerated ganglion cells, with hyaloid and amylaceous 
bodies, in another portion of the ganglion). 
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It seems fair, in the light of our present knowledge, to attribute these 
various lesions to the toxins of the pneumococcus. 

The failure to find degenerative changes in the cord, the posterior 
roots, and the peripheral nerve is in accord with observations of Head 
and Carpenter, who did not find changes in these organs in a case of 
herpes dying on the eighth day. They were jiresent in a case dying on 
the thirteenth day. 

Including the 5 cases of Lesser*, Chaudelux, and Dubler rvith the 16 
cases of Head and Carpenter, there are 21 well-studied cases of herpes 
zoster of the trunk in which definite destructive lesions have been 
demonstrated in the posterior root ganglia, corresponding to the dis- 
tribution of the herpetic eruption. Two of tl"' 21 cases of Head and 
Carpenter involved the head, in 1 case the ganglion was not removed, 
and in 2 others, in which death took place in 139 and 240 days, respec- 
tively, no lesions of the nervous system were found. In all 9 of the acute 
cases (three to sixteen days after the appearance of the eruption), definite 
and unmistakable ganglionic lesions were found. Of these cases 2 had 
had acute infections (cystitis, with retention of urine in paraplegia, 
and acute bronchitis and tubercular pneumonia). In the 12 chronic 
cases in which death occurred in from 57 to 790 days after the herpes 
the sensory ganglia corresponding to the distribution of the eruption 
showed well-marked chronic changes. 

Our next case shows that the changes in the skin and Gasserian 
ganglion in herpes of the lips and nose in pneumonia are identical 
with those occurring in herpes ophthalmicus, and in the skin and 
posterior root ganglia in both primary and secondary herpes zoster of 
the trunk. It is also, curiously enough, apparently the first case of 
herpes of this region in which changes have been sought for in the 
Gasserian ganglion. 

Case II. Summary. Acute croupous pneumonia in a bartender, 
aged forty-one years. Death on the sixth day of the disease. Two 
days before death well-marked herpes of the upper lip and tlje nose, 
being much more extensive on the left side. 

Autopsy showed acute croupous pneumonia (gray hepatization) 
involving the whole of the right lung, with fibrinopurulent pleurisy of 
the left side, oedema and congestion of the left lung. Chronic fibrous 
obliterative pleurisy of the right side. Herpes of the upper liji and 
nose, most marked on the left side. Congestion of the veins about the 
origins of the superior maxillary branches of both Gasserian ganglia. 
Hemorrhage into the capsule and tissue, with interstitial cellular infil- 
tration and compression and degeneration of the ganglion cells near 
the origin of the superior maxillary branch of the left Gasserian gan- 
glion. A few small areas of cellular infiltration in the same part of 
the right Gasserian ganglion. Marked congestion of the veins of the 
neck and brain and of the cerebral sinuses. Pneumococcus in the 
right lung and left pleura. 
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Clinical History. For permission to use the clinical history of the 
following ease I am indebted to the courtesy of my colleague, Dr. J. 
TT , Lowman, in whose service in the Lakeside Hospital the patient 
was admitted February 6, 1902, complaining of pain in the right side 
of the chest, cough, and fever. 

The patient was a male, aged forty-one years, white, and a barkeeper 
by occupation. His family history was without present interest. 

Personal History. He did not recall havmg ever been sick before, 
and denied having had diphtheria, scarlatina" rheumatism, pneumonia, 
pleurisy, syphilis, gonorrhoea, typhoid and malarial fevers. Some time 
ago he injured his right temple by a fall, but the wound healed 
promptly and was followed by no clinical symptoms. He drank beer 
and whiskey to excess at times, and also used tobacco. He had been 
a barkeeper for twelve years. 

Present Illness. He got his feet wet on the night of February 8th, 
and awoke the next morning with severe pain in the right side of the 
chest, but did not have a chill. 

On admission he had the physical signs of consolidation of the lower 
portion of the right lung. The left lung was clear. The spleen was 
enlarged. Examination of the other organs was negative. The leuco- 
cyte count on February 8th was 19,000, and on February 9th 13,000 
per cubic millimetre. On February 9th, the fourth day of the disease, 
there appeared a well-marked vesicular eruption over the upper lip 
and the outer surface, and in the vestibule of the left side of the nose. 
This eruption on the lip and the outside of the nose extended some- 
what to the right side of the median line. The sputum contained 
lanceolate diplococci. By February 11th the whole right lung was 
consolidated, and numerous moist rAles were to be heard over the left lung. 

The patient was delirious. Death occurred suddenly at 1.15 p.m., 
February 11, 1902, on the fifth day of the pneumonia and the begin- 
ning of the third day of the herpetic eruption. 

Autopsy One Hour after Death. Body warm, no rigor mortis. Body 
165 centimetres long, well built, and well nourished. There were no 
marks, scars, or wounds on the body. On the upper lip, involving 
both mucous and skin surfaces, there were a -number of dried crusts 
surmounting slightly elevated areas, with red margins. These areas 
varied from 2 to 5 millimetres in diameter. Similar papules and dried 
vesicles were present on the skin of the vestibule and external surface 
of the left side of the nose. Altogether there were from fifteen to 
twenty such areas. Several similar lesions were also found to the right 
side of the median line of the lip and nose. No other herpetic erup- 
tions were to be found on the body. 

Hervous System. The veins of the dura and pia arachnoid and all 
the sinuses were markedly congested ; the pia arachnoid was smooth 
and glistening. The structures at the base of the brain were normal. 
The brain on section showed congestion, but was otherwise normal in 
appearance. 

_ The Gasserian Ganglia. The veins near the ganglion were engorged 
with blood. The ganglion was of ordinary size. On the upper surface 
just below the entrance of the sensory root and between and about the 
exit of the ophthalmic and superior maxillary branches the veins were 
congested and stood out prominently. The same appearance was seen 
on the posterior surface, but the congestion was less well marked. 
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The Left Ganglion. The vessels about the ganglion were engorged, 
as were the veins about and between the origin of the ophthalmic and 
superior maxillary branches of the ganglion. About the root of the 
superior maxillary branch this was very marked, and there was also 
hemorrhage into the capsule at this part on the posterior aspect of the 
ganglion. The fifth nerve and the branches from both ganglia ap- 
peared normal. The cord and the posterior root ganglia were not 
removed. 

Chest. The chest was well formed ; the sternum, ribs, and costal 
cartilages were normal. 

The right lung was bound down by old but thin adhesions ; the 
pleural cavity was obliterated. The right lung was consolidated 
throughout. On section it was firm and airless, of a grayish color, 
and quite granular in appearance. The mucosa of the bronchi was 
congested, otherwise normal. The left pleural cavity contained about 
100 c.c. of seropurulent fluid. The surface of the lower lobe was covered 
with a thin fibrinous exudate. The lung crepitated throughout. On 
section the lung was markedly congested and cedematous, but was free 
from consolidation. 

The description of the other organs is without present interest, and 
will, therefore, be omitted. 

Cover-slips from the right lung and left pleura showed encapsulated 
lanceolate diplococci. 

Plate cultures from both lungs, the left pleura, and heart’s blood 
and pericardium showed pneumococcus in pure culture. Similar cul- 
tures from the liver, spleen, kidneys, and gall-bladder remained sterile. 

Histological Examination. Lungs. Sections of the consolidated 
area showed well-marked croupous pneumonia, with lanceolate diplo- 
cocci in the exudate. Sections of the other organs, with the exception 
of the skin of the lip and nose and of the Gasserian ganglia, showed 
nothing of present interest. 

Shin of Lip and Nose. Bits of tissue were cut out and hardened in 
formalin and 95 per cent, alcohol, and sections were stained in carhol- 
toluidin blue and eosin, hrematoxylin and eosin, and by Weigert’s 
fibrin method. 

The changes found were practically identical with those from the 
herpetic areas of Case I. 

As in Case I., few well-developed vesicles remained, the surface of 
the lesions, as a rule, being covered with a crust of amorphous and 
fibrillated fibrin and fibrinoid material containing desquamated and 
often necrotic epithelial cells, polymorphonuclear and mononuclear 
leucocytes, and cellular and nuclear fragments. Here and there rather 
small vesicles could be made out. As in Case I., some were elongated 
cavities in the exudate, or in the superficial layer of the skin, just 
beneath the horny layer, while others were between the underlying 
inflamed papillse and the epidermis. Most of the latter cavities were 
small, and their walls were formed of necrotic epithelium and their 
floors of the naked papilla?. In some places ballooning of the cells of 
the epidermis could be made out. In many places the margin between 
the necrotic and the unchanged epidermis was rather clear cut, but in 
some places near the necrotic portions the small vesicles could be made 
out in the neighboring otherwise normal epidermis. In most places at 
the site of the lesion the whole thickness of the epidermis was necrotic. 
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Beneath the fibrinous layer there were, in all sections examined, 
changes in the epithelium, marked coagulation and liquefactive necro- 
sis, and hyaline transformation of the cells. The papillary layer and 
outer part of the corium were similarly affected.^ There was, in many 
places, marked nuclear fragmentation. The epithelium of the sweat 
glands and some of the hair follicles, when present, showed changes— 
swelling and liquefaction, and often a reticular appearance. Some cells 
were markedly swollen, many cells showed coagulation necrosis. Many 
nuclear fragments were to be seen. The bloodvessels, especially the cap- 
illaries and small veins of the papillae and corium, were markedly dil- 
ated. Some were crowded with leucocytes. In some of the superficial 
vessels there were thrombi composed of pink-staining material. The 
papillae and the superficial portions of the corium were diffusely infil- 
trated with great numbers of polymorphonuclear, neutrophilic, and 
large and small mononuclear leucocytes, and some plasma cells. The 
leucocytic infiltration could also be traced along some of the small 
vessels into the deeper layers of the corium. About some of the super- 
ficial veins and capillaries often large numbers of red blood cells had 
escaped into the tissue. Some of the lymph spaces were dilated. The 
lesions here, as in the herpes of Case I., were both degenerative and 
exudative, and involved both epidermis and corium. No inflammatory 
changes were found in nerves in the skin. No bacteria were found in 
the lesions of the skin, but in the superficial part of the fibrinous 
exudate, in sections taken from the vestibule of the nose, diplococci 
and some bacilli, morphologically like B. mucosus capsulatus, were 
found, 

Gasserian Ganglia. The ganglia with the fifth nerve roots and the 
origins of the ganglionic branches were hardened in formalin (10 per 
cent, solution). 

The two ganglia were mounted in celloidin, side by side, on the 
same block and cut in serial sections, every other section being stained 
and mounted in order. Many of the alternate sections were also 
stained. 

In mounting on the block the left ganglion was at a somewhat higher 
level than the right, so in the parallel sections as mounted for histo- 
logical study the two ganglia were not identical in structure, but as the 
series was followed to the end the right ganglion was found to be simi- 
lar to the left in structural detail. 

Left Gasserian Ganglion, In sections 1 to 8 there were no ganglion 
cells near the superior maxillary branch. The veins about this branch 
were enormously dilated and filled with red blood cells. In some 
places in the largest vein there were collections of leucocytes and larger 
and smaller granular masses, suggesting fibrin. No changes were 
found in the opposite end of the ganglion. About the dilated veins 
there was hemorrhage into the pia or capsule of the ganglion. In section 
9 a small oval bit of ganglion tissue, containing ganglion cells, became 
apparent near the superior maxillary branch. In sections 9, 10, 11, 
and 12, corresponding to this, there were capsular and subcapsular 
hemorrhage, with compression of the superficiaTganglion cells. In sec- 
tions 15 to 35 the small strip of ganglion tissue in relation with the 
superior maxillary branch became very much larger, and formed an 
elongated strip of tissue traversing the thin portion of the ganglion, 
reaching from the side of the superior maxillary branch to, but not 
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uniting with, the larger ganglionic mass cori’esponding to the origin 
o£ the inferior or third branch. About the middle of this strip there 
was marked congestion of the veins about the superior maxillary branch, 
into and, here and there, just beneath the capsule of the ganglion. 
This congestion and hemorrhage must have compressed the ganglion 
cells in this region. Sections 36 and 37 showed the first well-marked 
changes in ganglion cells and interstitial tissue. About the central 
portion of this strip of ganglion tissue some of the ganglion cells were 
vacuolated, others were very pale, non-granular, homogeneous, and 
stained poorly. The nuclei showed no special changes. Some ganglion 
cells were evidently necrotic, the cytoplasm staining diffusely, and the 
nuclei being displaced to one side. Here, especially about the changed 
ganglion cells, there was marked cellular infiltration, with plasma cells, 
lymphocytes, and polymorphonuclear neutrophiles. 

These cells were both in the interstitial tissue and grouped about 
changed ganglion cells, which were evidently compressed thereby. In 
places there had evidently been a proliferation of the endothelial cells 
about the ganglion cells. 

In sections 40 to 60 the congestion and hemorrhage were noticeable, 
the cellular infiltration being inconspicuous. 

Beginning in section 73, cellular infiltration became marked again. 
In section 77, in the above-mentioned strip of ganglion tissue involving 
an area of from twenty to twenty-five ganglion cells, there was marked 
cellular infiltration with interstitial hemorrhage. Some of the ganglion 
cells were necrotic. Smaller areas of interstitial cellular infiltration 
were found near this area. 

Section 78, showed, at the border of the same hemorrhagic area a 
group of degenerated ganglion cells surrounded by large numbers of 
lymphocytes, plasma cells, and polymorphonuclear leucocytes, red blood 
cells, and proliferated endothelial cells of the pericellular spaces. The 
ganglion cells of the affected area showed the same changes described 
above ; many have entirely disappeared. They seemed to have been 
compressed and destroyed by the interstitial exudate and hemorrhage. 
A few ganglion cells in this area were the seat of large vacuoles. 
Nuclear figures could be made out here and there in the cells of the 
interstitial infiltration. In most of the sections from 60 to 85 these 
changes were more or less well marked. The area of hemorrhage could 
be traced in them all. The changes in the left ganglion were lost after 
the 95th section. 

Right Gasserian Ganglion. All the sections cut showed congestion 
of the veins and capillaries about the second or superior maxillary 
branch, as described for the right ganglion. Hemorrhage was, how- 
ever, absent. In sections 80 to 95 a few areas of cellular infiltration 
were found in the area corresponding to that showing similar changes 
in the left ganglion. 

These areas of cellular infiltration were small and scattered, and 
nothing like so well marked as those found in the left ganglion. Jn 
both ganglia a considerable number of amylaceous and hyaloid bodies 
were found in the lymph spaces. 

In preparations of the fifth nerve, and of the superior maxillary 
branches of both sides, made'Jby Marchi’s method, no degenerations 
were to be found. 

No bacteria were found in the ganglia or in the dilated veins. 
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That herpes zoster, following some part of the distribution of the 
trigeminal nerve is due to changes in the Gasserian ganglion is su 2 )- 
ported by observations on four previous cases. 

Wys, in 1871 (quoted by Head and Carpenter), reported a case of 
herpes zoster involving the distribution of the whole of the first division 
of the trigeminal nerve ; the patient died on the seventh day of the 
eruption. There were thrombosis of the ophthalmic vein, abscesses of 
the eye muscles, and purulent infiltration of the connective tissue of 
the eyeball. There was hemorrhage about the origin of the ophthalmic 
division and about the inner side of the ganglion. Microscopically, 
there was extravasation of blood into the ganglion and into the first 
division of the nerve, with purulent inflammation of the ganglion. 

Sattler, in 1875 (quoted by Head and Carpenter), reported a case of 
herpes ophthalmicus of the right side, in a man, aged eighty-five years, 
occurring some days after carbonic oxide gas poisoning. Death oc- 
curred fourteen days afterward. In the corresponding Gasserian 
ganglion there was destruction of ganglion cells and small-cell infiltra- 
tion. The ophthalmic branch of the nerve showed degeneration, the 
other branches being normal. 

Head and Carpenter reported a case of herpes of the right frontal 
region in which, one hundred and ninety days later, at autopsy, they 
found hemorrhage and destruction of ganglion cells in the right Gas- 
serian ganglion. 

In another case these authors studied the right Gasserian ganglion 
thirty days after an attack of herpes of the chin and cheek of the right 
side of the face (third division). “ In that portion of the right gan- 
glion which receives the fibres of the inferior maxillary branch of the 
nerve ” there was congestion of the bloodvessels, destruction of ganglion 
cells, and cellular infiltration. Degenerated fibres were found in the 
fifth nerve central to the ganglion, in the pons and medulla, as well 
as in the inferior maxillary division of the fifth nerve. 

• Both of the last two cases were subjects of general paralysis. Wys’ 
case was apparently spontaneous, while that of Sattler followed carbonic 
oxide gas poisoning. As far as I am able to find, these comprise all 
the observations on the relation between changes in the Gasserian 
ganglia and herpes distributed along the course of the trigeminus. Of 
these four cases, three were examples of ophthalmic herpes, and one of 
inferior maxillary herpes. I am not aware that the relation of the 
changes in the Gasserian ganglia to herpes of the upper lip and nose, 
occurring either spontaneously or in the course of pneumonia, malaria, 
cerebro-spinal meningitis, gastro-intestinal disorders, and other infec- 
tions and intoxications, has been investigated. 

I wish to call attention to the practical identity of hoth the lesions 
of the skin and of the nervous system in these two cases of herpes, the 
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one of the trunk, and the other of the upper lip and nose, both occur- 
ring during the course of acute croupous pneumonia. Keference to 
the detailed descriptions will, I think, show that the lesions agree in 
all important particulars, and only differ in severity. The extent and 
severity of the skin lesions are also in definite relation to those of the 
corresponding ganglia. The skin and ganglion changes in Case II. 
(trigeminal distribution) were more severe than in Case I. (dorsal 11). 
One is forced to the conclusion that the herpes of the trunk and the 
herpes of the lip and nose occurring in these two cases are identical 
clinically, histologically, and probably etiologically. They further 
demonstrate that the ganglionic lesions of herpes zoster of the trunk 
and herpes of the lip and nose occurring in pneumonia are identical 
with those described by previous observers for herpes zoster of the 
trunk and extremities and herpes distributed along both the first and 
third divisions of the trigeminus, occurring both spontaneously (idio- 
pathig herpes), and secondarily to acute infections, as cystitis, bronchitis, 
acute tubercular pneumonia (Head and Carpenter), after poisons, as 
carbonic oxide gas (Sattler), and the invasion of tumors (Head and 
Carpenter). As far as I have been able to learn, no anatomical studies 
have been made on the lesions of the nervous system in herpes of the 
lip and nose occurring in malaria and other continued fevers, in pneu- 
monia, cerebro-spinal meningitis, coryza, or gastro-intestinal disorders. 
We are also without similar observations in genital herpes. In the 
case of the latter, however, Unna’s description of the skin lesions, based 
on observations in three case.s, is practically identical with his findings 
in a case of herpes labialis in an individual dead of a continued fever, 
with these lesions of our cases and with those found by Head and 
Carpenter and others in herpes zoster. Unna, however, found marked 
ballooning of the epithelial cells of herpes zoster (trunk?), a condi- 
tion not found by him in herpes genitalis and his one case of herpes 
labialis. 

In our case of labial and nasal herpes, in some places the swelling and 
liquefaction of the epithelial cells, especially in the hair follicles, was 
better marked than in the case of herpes of the trunk. It seems likely 
that in a necrotic and exudative process passing rapidly through dif- 
ferent stages the changes would not be uniform in the lesions of each 
and every case. All that can be said at present is that the skin lesions 
of our two cases are identical and agree with those described by most 
authors. 

Though there are no previous observations on the relation of changes 
in the nervous system in herpes labialis and nasalis occurring in pneu- 
monia, and none at all in malaria, for the third acute infectious process 
in which herpes is common there are some most interesting and sugges- 
tive data. I refer to epidemic cerebro-spinal meningitis. In their 
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monograph, on this disease, Councilman, Mallory, and Wright' call at- 
tention to the frequent occurrence of herpes of both the lips and nose, 
and to the fact that it may appear on other parts of the face and even 
elsewhere on the body; and in the summary on page 163 they state 
that “ in its (the infection) extension along the fifth nerve it produces 
an acute inflammation of the Gasserian ganglion, with destruction and 
degeneration of the nerve cells composing it.” On page 114 they 
state that sections were made of the Gasserian ganglia in five cases and 
of the spinal ganglia in two. The Gasserian ganglia in acute cases 
were “ infiltrated with pus, and masses of ganglion cells were often 
separated from their connection.” There was more or less hemorrhage ; 
some ganglion cells were small and some devoid of nuclei ; some cells 
contained large vacuolar spaces. Diplococci were found in some sec- 
tions. In the more chronic cases the amount of leucocytic infiltration 
was less, but there was marked proliferation of the interstitial tissue, 
and in one case there was cedema, with marked cellular infiltration, 
especially about the ganglion cells, lymphoid, epithelioid, and plasma 
cells being found. There was atrophy, often going on to complete 
necrosis of the cells (ganglion cells). The spinal ganglia were not 
equally affected, but all seemed somewhat swollen and oedematous. On 
microscopic examination much the same changes were found in these 
as in the Gasserian ganglia. Degenerative changes were, of course, 
to be found in the nerves. They also showed that these changes may 
occur rapidly, for purulent infiltration was observed in the ganglia of 
a goat twelve hours after inoculation of the diplococcus intracellularis 
meningitidis into the spinal cord. 

On page 125 they state that in one case the herpetic vesicles on the 
lip were examined. In them there was extensive infiltration, with pus 
cells in the tissue around the vessels, and proliferation of the fixed 
cells of the tissue. No mention is made of the epithelium ; no diplo- 
cocci Avere found in the pus cells. 

Unfortunately no statement is made concerning the presence or 
absence of herpes of either the head or the trunk in the cases showing 
lesions of the Gasserian and spinal ganglia. In the one case showing 
skin lesions (small, dark purplish spots on the trunk and extremities) 
coming to autopsy they found congestion and dilatation of the blood- 
vessels of the skin, Avith hemorrhage in places, and in some places prolifer- 
ation of the cells about the vessels. In the centre of the hemorrhagic 
area there AA'as some infiltration with pus cells, and in one place the upper 
layers of the epithelium Avere slightly elevated by the accumulation of 
pus cells beneath. 

These observations furnish at least ample explanation for the occur- 
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rence of herpes of both the head and trunk in meningitis. The influ- 
ence of the changes in the ganglia upon the other changes in the skin 
are, of course, only conjectural. 

Etiology of Herpes. From what has gone before, it is evident 
that the lesions of the skin and nervous system of primary, or idiopathic, 
or spontaneous herpes zoster of the head, neck, trunk, and extremities 
are the same, as are also the same lesions in certain cases of herpes of 
the trunk and face (upper lip and nose) occurring in pneumonia 
(Howard), and similar lesions of the nervous system in herpes of the 
trunk occurring in acute cystitis in a man with paraplegia, acute 
bronchitis ; pernicious ansemia in a patient who had taken arsenic, and 
after the invasion of a lymphosarcoma (Head and Carpenter), and finally 
in ophthalmic herpes after poisoning with carbonic oxide gas (Sattler). 

Primary herpes zoster is regarded by Head and Carpenter, and by 
Van Harlingen^ and others, as an acute specific infectious disease due 
to an unknown cause, having a selective afiinity for certain sensory 
ganglia in which certain degenerative, destructive and often inflam- 
matory lesions are produced. These lesions in some unknown way 
cause acute degenerative, exudative, and proliferative changes in the 
skin and mucous, and possibly serous, membranes corresponding to the 
nerve distribution of the affected ganglia. There is a considerable 
amount of evidence -in favor of the hypothesis that there is an acute 
specific infectious process of this nature, but no convincing proof has 
been so far adduced in its suppoi-t. 

It must be further borne in mind that there is a large group of cases 
of herpes either following the action of known toxins (carbonic oxide 
gas and arsenic), the involvement of the ganglia by tumors, or occur- 
ring in the course of certain infections, as pneumonia, malarial and 
typhoid fevers, and cerebro-spinal meningitis (in which, as has been 
shown, there are often intense lesions of the sensory ganglia), in all of 
which the lesions, as far as is known, are identical. Herpes, like pneu- 
monia, meningitis, and inflammation in general, is a pathological con- 
dition, with definite lesions, capable, however, of being excited by a 
variety of causes, and is not always produced by the same causes; an 
efficient cause being one producing compression, degeneration, or 
destruction of ganglion tissue. It is not improbable that the primary 
lesions are often due directly or indirectly to the soluble toxins of 
various micro-organisms. The special frequency of labial and nasal 
herpes, and of herpes of the head and face in general, in malaria, pneu- 
monia, and cerebro-spinal meningitis, is readily explained. In the case 
of malaria the organisms in the circulating blood often accumulate in 
the brain, where the Gasserian ganglia may be readily affected by con- 


> The American Journal of the Medical Sciences, January, 1902. 



howakd: hekpes in croepous pneumonia. 271 

gestion, the action of toxines, or even hy capillary thrombi of parasites. 
In pneumonia, the organisms or their toxines may locate in the ganglia. 
What, however, to my mind seems the most reasonable predisposing 
cause of the frequent occurrence of labial and nasal herpes in this dis- 
ease is the marked passive congestion which is so often present. This 
was especially noticeable in Case II., in which there was marked con- 
gestion of not only the bloodvessels and sinuses of the brain and 
meninges, but of the vessels of and near the Gasserian ganglia them- 
selves, and especially about the second division. This marked con- 
gestion, which favors hemorrhage, the action of the toxines, poisons, 
and organisms in the blood, and thrombosis, may probably of itself, by 
pressure and by interfering with nutrition of the ganglion cells, cause 
degeneration sufficient to excite the herpetic changes. 

As Councilman, Mallory, and Wright have shown, in epidemic cere- 
bro-spinal meningitis, the spinal sensory ganglia, and especially the 
Gasserian ganglia, are often the seat of extensive changes due to the 
extension of the infection along nerve sheaths to these ganglia. 

There is, a priori, no reason why changes in these ganglia should not 
occur in bronchitis and pleurisy. There is also no reason why the 
peripheral lesion in herpes zoster should not affect the pleura, as sug- 
gested by Curtin, just as the same process is known to affect the mouth, 
cheek, and pharynx. We know nothing in regard to the relation of 
lesions of the nervous system to the so-called simple herpes (with which 
labial and nasal herpes of pneumonia, malaria, and epidemic cerebro- 
spinal meningitis have hitherto been included) of the face, especially 
of the lips and nose, occurring in coryza, gastro-intestinal disorders, and 
the herpes genitalis. 

It is to be hoped that observations will be made on this point, and it 
is not impossible that some cases, at least, will fall in the class we have 
been considering. 

The question why should the peripheral changes occur after the 
lesions of the nervous system found in herpes is a difficult one to 
answer. There is no evidence that the skin lesions are due to the local 
presence of parasites, infection with which is predisposed by the nerve 
lesions. 

Head and Carpenter are “ inclined to think that the trophic disturb- 
ances of the skin are an extreme form of activity of the same cells, dis- 
turbance of which by afferent impulses along the white ramus produces 
the hyperalgesia that accompanies visceral referred pain but they 
“ do not imagine that the eruption of herpes zoster is produced b}' 
disturbance of special trophic nerves, but by intense irritation of cells 
in the ganglion which normally subserves the function of pain, and 
more particularly that form of pain produced by afferent visceral im- 
pulses.” 
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This is, however, far from explaining why irritation of these ganglion 
cells and nerve fibres causes a severe inflammatory process marked by 
intense vascular changes, cell destruction, exudation, and proliferation. 
The presence of hyaline, granular, and apparently red blood cell 
thrombi in many of the dilated bloodvessels of the herpetic areas in 
my cases is of interest, and may account for the hemorrhage, but 
were hardly extensive enough to explain the necrosis. What was the 
origin of these thrombi? Were they associated with changes in the 
vascular endothelium due to nerve changes? Were the hemorrhage 
and exudation due, in part, to the increased permeability of the vessel 
walls, the result of loss of nerve control or nerve irritability ? These 
are some of the questions awaiting solution. 

CoNonusroNS. 1. Herpes zoster is a pathological condition, like 
pneumonia, for instance, with definite lesions of certain sensory ganglia, 
sensory nerves, and the skin, capable of being excited by a variety of 
causes. It is probable that the primary ganglionic lesions are com- 
monly due directly or indirectly to the soluble toxines of various 
micro-organisms. The skin lesions may be on the head, neck, trunk, 
or extremities, correspouding to the Gasserian and posterior root 
ganglia affected. 

2. Various forms can be distinguished, a. Spontaneous or primary 
herpes, thought by Head and Carpenter, and others, to be a specific 
infectious disease, the specific causal agent of which has a special 
affinity for certain sensory ganglia (posterior spinal and Gasserian). 
b. Herpes occurring after certain definite toxic agents, as arsenic and 
carbonic oxide gas, etc. c. Herpes occurring in the course of certain 
acute infectious diseases, as pneumonia, cerebro-spinal meningitis, and 
probably of malarial and typhoid fevers. The lesions of the gan- 
glia and of the skin in the above three forms are the same, and the 
processes, therefore, presumably identical, d. Herpes simplex, so-called, 
affecting the lips and nose in coryza, gastro-intestinal intoxications, 
etc., and genitals (herpes genitalis) has not been sufficiently investi- 
gated to be classified ; no evidence exists for or against its connection 
with changes in the nervous system. 

3. As far as changes in the skin in herpes are concerned, they are 
illustrations of particular forms of necrosis and inflammatory reaction, 
and, as in similar lesions in other organs, can probably be excited in a 
variet)' of ways. 

4. Herpes should be classified according to its relation to changes in 
the nervous system, and to this end every possible opportunity should 
be embraced for extending our knowledge in this direction. 
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AN EXPERIMENTAL STUDY OF LITHIUM.^ 

By Clarence A. Good, M.D., 

ASSISTA^T IN PHARMACOLOGY, UNIVERSITY OF MICHIGAN. 

Lithia was discovered by Arfwedson, in 1817, in the mineral petalite. 
Since that time lithium has been shown to be widely distributed in 
nature, but occurring only in small quantities. It occurs in various 
minerals, in mineral waters, in sea water, in the ash of plants, and in 
some vegetables used as foods. It has also been found in the ashes of 
blood and milk. It always occurs in combination as an oxide, chloride, 
silicate, or fluoride, with potassium and aluminum. Lithium belongs to 
the group of alkalies and has an atomic weight of only 7 

Lithium seems to have been first introduced into medicine by Sir 
Alfred Garrod^ about the year 1863, for the cure of gout and rheu- 
matic gout. The reason for its introduction was that lithium was 
found to be an excellent solvent for uric acid and the urates in experi- 
ments, and it was supposed that by giving the substance the deposits 
in and around the joints could be disposed of and further deposits pre- 
vented, Lipowitz,* in 1841, was one of the first to show the marked 
affinity of lithium salts for uric acid, showing that it formed an acid 
salt soluble in sixty parts of water at 122° F. In 1848 Dr. Alex. 
Ure^ found that a urinary calculus composed of alternate layers of 
uric acid and oxalate of lime when placed in a solution of 4 grains of 
lithium carbonate in one ounce of water and maintained at blood heat 
for five consecutive hours lost 5 grains in weight. Thinking that if one 
could thus lessen the size of urinary calculi in a few hours it would be 
an easy matter to entirely remove them from the bladder, he advised 
the injection of solutions of lithium into the bladder for the cure of 
stone. In practice this was found to be unsuccessful, and it is inter- 
esting to note that the trial case in which Dr. Ure used the injections 
afterward came to operation* and died.‘ Dr, Ure then showed that 
one must be very careful in the injection of lithium solutions into the 
bladder, for if any sodium phosphate be present the insoluble lithium 
phosphate is formed. 

To show the effects that lithium carbonate had on the sodium urate 
in gouty deposits, Garrod made the following experiments: 

A metacarpal bone having the phalangeal extremity completely in- 
filtrated with gouty deposits was placed in water to whicli a few grains 
of lithium carbonate were added, and in the course of two or three days 
no deposit could be seen, and the cartilage seemed to have been restored 
to its normal state. Similar experiments made with sodium and 


• Bead before the Ann Arbor Medical Club, May 14, 1902. 
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potassium carbonates did not show any marked solution of the urates. 
It was reasoning from such experiments as these that lithium was 
introduced into medicine as a cure for gout. Of course, the fallacy of 
the treatment lies in the fact that lithium is a solvent for uric acid 
and urates only when in concentrated solution as well as in considering 
the diminished excretion of uric acid and urates as the chief patholog- 
ical condition in gout. 

To show that lithium in dilute solution was not a solvent for uric 
acid, Krumhoff^ made the following experiments. To show the solu- 
bility of uric acid in distilled water at body temperature, he weighed 
out 0.5 g. of the pure acid and placed it in a flask containing 200 c.c. 
of distilled water. Four other flasks were similarly prepared. These 
were now placed on a water-bath so fixed that the flasks were com- 
pletely covered in, and only a space was allowed for the thermometer to 
descend. The water-bath was at 39.5° C., and the flasks at 37.5° to 
38.5° C. The heating was kept up for six hours. The flasks were 
then taken out, allowed to cool, the undissolved uric acid filtered off 
and thoroughly washed, dried, and weighed, when it was found that 
the 200 c.c. of water at body temperature had dissolved 0.0217 grain of 
uric acid. These experiments were confirmatory to similar ones done 
by Jahns,® who found 200 c.c. to dissolve 0.0214 grain in eight hours. 

To show the solvent action of lithium chloride the following experi- 
ment was done: To 200 c.c. of water containing 0.5 grain of lithium 
chloride 0.5 grain of uric acid was added and placed on the water- 
bath under conditions similar to those in the last experiment, and 
heated for six hours. The undissolved uric acid was then filtered off, 
washed, dried, and weighed. Four other similar experiments were made, 
and the average of these showed that only 0.0118 grain of uric acid 
had been dissolved as against 0.0217 grain dissolved by distilled water 
under similar conditions. That lithium salts are solvents for urates 
and uric acid only when in concentrated solutions is not generally 
taken into consideration, and the majority of those who now administer 
lithium salts do so with the idea that they are uric acid solvents. The 
statements made as to the amounts of urates and uric acid eliminated 
after the use of the lithium salts vary greatly. Levy,’ giving lithium 
bromide in gouty subjects, found the urates and uric acid diminished. 
Haig® and Oliver® found the uric acid diminished. Considering, how- 
evei', that no constant diet was used, and also the faulty methods of 
estimation, these results can be considered of much value. 

Dr. Garrod also claimed to have seen marked benefit derived from 
the external use of solutions of lithium salts applied to joints, even to 
the disappearance of small tophi. Hfifner,'® to show that lithium salts 
were not absorbed through the skin, made a 1 per cent, solution of 
lithium chloride. This was warmed to 30° C., and one of his pupils 
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placed both feet ia this for thirty or thirty-five minutes, and, although 
Hufaer was able, by the use of the spectroscope, to detect the presence 
of lithium in solution in the proportion of nine-millionths part of a 
milligramme lithium carbonate per c.c., he could not demonstrate 
lithium in the urine in this and similar experiments, even after the 
urine for twenty-four hours was taken and evaporated. 

Hiifner could not find lithium in the urine after taking 25 milli- 
grammes, even when the urine for twenty-four hours was concentrated 
to 30 C.C., but after taking 35 milligrammes, lithium could be plainly 
demonstrated in the urine two hours afterward. 

The lithium salts are rapidly absorbed from the stomach. Dr. Bence 
Jones” gave an animal 3 grains of lithium chloride on an empty 
stomach and detected lithium in the aqueous humor of the eye and in 
the cartilage of the hip-joint fifteen minutes afterward. He gave 7 
grains to a parturient woman eight hours before delivery, and found 
lithium in the umbilical cord. He also records giving 20 grains to a 
patient three and a half hours before an operation for cataract, and 
at operation traces of lithium could be detected in the lens. Four 
days later it could be detected in the secretions, and was not wholly 
eliminated till the seventh day. I have detected lithium in the saliva 
within eight minutes and in the urine and feces within ten minutes 
after injecting 1 grain subcutaneously in a cat. 

The effect of lithium salts on animals was studied as early as 1868 
by Rabuteau,’'* As a result of his experiments he concluded that 
lithium was a harmless metal, being less poisonous than potassium. 
He noted, however, that 20 grains of lithium sulphate given to a dog 
caused vomiting and evacuation of the bowels. He only observed the 
dog for a few hours and does not state the final results. In 1873 
James Blake” experimented with lithium, and concluded that lithium, 
sodium, rubidium, tellurium, and cresium are equal in their action, and 
that the amount of lithium sulphate necessary to kill rabbits was 1 
grain per kilo. 

In 1875 Hesse” experimented with lithium on frogs, rabbits, and 
doves. He found that lithium chloride injected into a vein caused 
diastolic stopping of the heart, while the nerves and muscles were yet 
excitable. He also found that in warm-blooded animals lithium salts 
decreased the excitability of the nerve centres, decreased the temper- 
ature, and sometimes caused diuresis. Cash and Brunton,” experi- 
menting with the metals on frogs, found that lithium, rubidium, and 
emsium have a tendency to affect either the upper part of the spinal 
cord or the higher motor centres connected with the forelimhs, the 
reflexes disappearing sooner from the arras than from the legs, and 
that stiffness was noticed in the arms. They also found the motor 
nerves paralyzed to a greater or less extent by lithium and potassium. 
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In 1884 Krumhoff^ made a careful experimental investigation of the 
effects of lithium oh animals, and reviewed the literature thoroughly. 
He found that when a lithium salt was injected into the blood it 
depressed the heart’s action and caused a fall of blood pressure, and if 
the dose was large enough stopped the heart in diastole. The dose of 
lithium salts necessary to stop the heart he found to he much larger 
than the dose of potassium salts necessary to produce the same effect. 
He also found that vomiting and diarrhoea were caused by its subcu- 
taneous use, and the prolonged ingestion of small doses killed the 
animal sooner or later by causing a fatal gastro-enteritis. 

The lesions found at autopsy were hemorrhages into the stomach 
and bowels, reddening and swelling of the mucous membranes, and 
sometimes small hemorrhages into the heart muscle. The prolonged 
use of small doses of potassium salts caused no such effects. 

To carefully study the effects of lithium salts on animals and deter- 
mine where it was excreted, I made thirty odd experiments on cats and 
dogs, administering the drug subcutaneously and by the mouth. The 
salt used in my experiments was the chloride, because of its eas}' solu- 
bility and because the carbonate, which is usually used therapeutically, 
is in part, at least, changed to the chloride in the stomach. A pure 
salt was used and was examined quantitatively for lithium, as well as 
titrated for chlorides, so that the dosage might be accurate. 

The method of quantitative estimation which I used was as follows : 
The urine, saliva, or feces to be examined was evaporated to dr 3 mess 
and burned. This was then extracted, with a large amount of water, 
rendered acid bj’’ hydrochloric acid, filtered, and the filtrate evaporated 
to about 50 c.c. To this milk of lime was added and thoroughly 
rubbed up until alkaline in reaction. This was then filtered and thor- 
oughly washed with water until the washings failed to show lithium b_v 
the spectroscope. To this solution ammonium carbonate in solution 
was added as long as a precipitate formed, filtered, and the filtrate washed 
with water till the spectroscope failed to show any lithium in the wash- 
ings. This filtrate was now acidulated with hydrochloric acid and 
evaporated in a platinum dish to dryness, and heated to drive off the 
ammonia. The residue was dissolved in water acidulated with hydro- 
chloric acid and evaporated to dryness. This residue consisted of 
potassium, sodium, and lithium chlorides, and as the chloride of lithium 
is soluble in alcohol, while the chlorides of sodium and potassium are 
nearly insoluble, the dry salt was extracted with equal parts of absolute 
alcohol and ether. Comparatively small amounts were used, and the 
undissolved portion, after being washed with equal parts of alcohol and 
ether, was dissolved in water and examined by the spectroscope. If 
this showed the presence of lithium the process was repeated. In this 
way I was able to separate most of the sodium and potassium chlorides 
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from the lithium chlorides. The alcohol-ether solution -was now 
evaporated to dryness, dissolved in a little water, and a 10 per cent, 
solution of sodium phosphate added, 1.1 c.c. for each 0.1 g. of lithium 
excreted. This was now evaporated to dryness, whereby the soluble 
lithium chloride was changed to the insoluble lithium phosphate. To 
this a small amount of water was added, heated slightly, and an equal 
amount of strong ammonia solution added, and let stand for twelve 
hours in the cold. As the lithium phosphate is practically insoluble 
in the strong ammonia solution, while the phosphates of sodium and 
potassium are freely soluble, the undissolved portion was lithium phos- 
phate. This was now filtered through a Goosh filter, washed with a 
solution of strong ammonia, and this first wash-water again run through 
for lithium. The Goosh filter was now placed in an oven, thoroughly 
dried, and the weight of lithium carbonate determined, which was 
calculated back to the chloride. 

By this method the lithium phosphate always shows a strong sodium 
flame, and the results are probably high. Yet, by becoming accus- 
tomed to the method, fairly accurate results can be obtained. 

Only a few experiments will be quoted in detail. 

Experiment Si, March 21, 1902. Healthy cat, weighing 1650 g., 
was given 1 g. lithium chloride, well diluted, hypodermically, at 
10.40 A.M. At 10.45, movement of bowels, hard-formed. At 10.48, 
vomited ; consisted of mucus and undigested food. An examination 
of this by the spectroscope show'ed the presence of lithium. At 11.05, 
marked salivation. At 11.10, vomited. At 11.30, movement of bowels. 
At 2.30 p.M. the cat had passed two or three diarrhoeal stools. She 
sat humped up in the cage, and would not stir. By 5 P.M. she had 
had two more movements of the bowels and had vomited once. 

22d. At 9 A.M., cat very weak, unsteady on feet. Drinks, but wnll 
not eat. Several diarrhceal stools during the night. He passed some 
urine, but not a great deal. At 5 p.m., cat in about the same condition, 
although weaker. 

2Sd. Cat much weaker. Unable to walk without tottering. Hind- 
parts seem most useless. Will not eat or drink. Ho stool or vomit- 
ing. About normal amount of urine. 

24.th. Cat died during the night. 

Axdopsy Findings. March 24th, 11 A.M. Weight, 1405 g. All the 
organs were normal in appearance, except the stomach and intestines. 
The mucous membrane of stomach was reddened, and in two places 
showed hemorrhagic spots the size of a small pea. Mucous membrane 
of tbe small bowel not much inflamed, but covered with a thick, tena- 
cious bile-stained mucus- The raucous membrane of the lai’ge bowel 
distinctl)’’ reddened and thickened, and contained two small ecchymoses. 
All the vomited matter, the stools, and the contents of the stomach and 
bowels were added together, and from them 0.086 g. lithium chloride 
was obtained. A microscopic examination was made of parts of the 
heart muscle, liver, kidneys, stomach, and intestines. The heart, liver, 
and kidneys showed no appreciable changes. Sections of the stomach 



278 good: expjeeimental study of lithium. 


and bowel showed a marked congestion. The mucous membrane was 
covered with a thick coating of mucus, and in places contained small 
hemorrhages. 

Experiment 5, November 11, 1901. A healthy cat, weighing 3700 g., > 
was given 2 g. lithium chloride, well diluted, hypodermically, at 
1.35 P.M. At 1.40, watery stool. At 2.00, passed urine. At 2.10, 
vomited. At 2.20, washed out stomach. At 2.40, thin, watery stool. 
At 3.10, washed out stomach. At 4.00, washed out stomach. At 5.00 
cat was killed with chloroform. 

Autopsy. Stomach contained mucus and water, which were added to 
vomitus and stomach washings. No marked change in the stomach 
walls. Bowels empty, and showed no marked change. Liver, kidneys, 
lungs, and heart apparently normal. The vomitus and stomach wash- 
ings were kept separate from the bowel contents and stools, and 'the 
lithium in each estimated. The former contained 0.125 g. lithium 
chloride and the latter, 0.034 g. 

Experiment 10, November 25, 1901. A healthy cat, weighing 1320 
g., was given 0.5 g. of lithium chloride, well diluted, hypodermically, 
at 1.20 P.M. At 1.30, vomited several times; 1.40, profuse watery 
stool. Up to 4.00 had vomited several times and had several watery 
stools. 

26th. 1.00 P.M. Oat seems quite normal. Has not vomited nor had 
movement of the bowels during the night. Has passed considerable 
urine. When taken out of the cage seems stiff and perhaps somewhat 
unsteady on her feet. She drinks, but will not eat. 

27th. 1.00 p.m. Cat more feeble than yesterday. When taken from 
the cage she is so stiff and weak that she can hardly walk. Hindparts 
seem most useles.s. No vomiting. No stools. Will not eat or drink. 

28th. 1.00 p.m. Cat the same, but weaker. 

29lh. 1.00 P.M. Cat extremely weak. Unable to walk. Seems to 
be unable to raise her hindparts. No stools or vomiting. 

■80th. Cat died during the night. 

Autopsy. Cat weighed 1080 g. The lungs, heart, liver, and kid- 
neys were normal. Mucous membrane of the stomach reddened and 
covered with a thick, bile-stained mucus. Two small ecchymoses into 
the mucous membrane near the pylorus. 

Small bowel somewhat congested and covered with a thick, tenacious 
mucus. Otherwise normal. Large bowel deeply congested. Several 
areas of hemorrhage into the mucous membrane, which is greatl}"^ 
thickened. The vomitus was worked separately from the stools, and 
from the former 0.021 g. lithium chloride, and from the latter 0.026 g. 
lithium chloride was obtained. 

Microscopic examinations of the various organs showed no evident 
changes in the lungs, heart, liver, and kidneys, while the changes in 
the stomach and bowel corresponded to those given under Experiment 
No. 31. 

Experiment 9, November 22d. A healthy cat, weighing 2650 g., was 
given 1 g. lithium chloride, well diluted, hypodermically. This experi- 
ment is of interest chiefly in that the cat did not vomit, but was sali- 
vated profusely. This salivation was undoubtedly due to nausea, and 
was observed in many experiments before vomiting came on. All the 
saliva was carefully collected in a clean dish, and, as it showed lithium 
by the spectroscope, the amount was estimated quantitatively, and 
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0.021 g. lithium chloride was obtained from it. The cat died in three 
days with all the signs of gastro-enteritis, and from the stools, stomach, 
and bowel contents 0.110 g. of lithium chloride was obtained. 

These experiments have been given in detail, because they show the 
essential sj'^mptoms and cause of death from lithium salt in whatever 
form or manner it be administered. From these experiments it will 
be seen that shortly after the administration of the lithium salt the 
animal is taken with nausea, vomiting, and diarrhoea, and dies sooner 
or later with all the characteristic signs and symptoms of gastro-enteritis, 
the progressive emaciation and weakness being wholly the result of the 
gastro-enteritis. The stiffness and inability to use the hindparts is also 
due to the weakness caused by the gastro-enteritis, and is seen in 
poisoning from the heavy metals, colchicum, and other drugs that 
cause a fatal gastro-enteritis. There is practically a total absence of 
nervous symptoms, although in a few cases slight tremors were noticed. 
This is of importance, as tremors have been noted in a few cases of 
poisoning in man. 

From these experiments it will be seen that lithium is partially ex- 
creted in the saliva and into the stomach and bowels, though the quan- 
tity that can be reclaimed from these secretions is usually not great. 

To show the effects of the prolonged administration of small doses 
hypodermically, the following two experiments may be given : 

Experiment 12, December 3d. A healthy cat, weighing 3170 g., 
received each day for eighteen days 0.0567 g. lithium chloride, well 
diluted, hypodermically. She had diarrhoea on the second day, which 
was severe by the fourth day, when the stools were blood-streaked. 
The urine and stools were kept separate. The diarrhoea was severe, and 
she occasionally vomited. On the tenth day she had lost 500 g., or 
about one-sixth of her original weight. Her coat had lost its gloss, and 
her health and strength distinctly lessened. By the eighteenth day she 
was very weak, weighed 2650 g., had a severe diarrhoea, and, as it was 
quite evident that she would soou die, she was killed with chloroform, as 
I wished to examine the tissues in a perfectly fresh condition. 

Attlopsii Findings. The lungs, kidneys, liver, spleen, and heart were 
apparently normal. 

The stomach did not show any marked changes. The upper part of 
the small intestines was quite normal, but the lower one-fifth, together 
w{th the large bowel, was deeply congested. The mucous membrane 
was thickened and showed numerous small and large hemorrhagic 
areas. There were two small superficial ulcers in the large bowel, 
which \yas more severely affected than the small bowel, and, I may add, 
that this is unfortunately the case when small doses are administered, 
whether given subcutaneously or by the mouth. The stools and urine 
for the first ten days were examined for lithium. During this time 
she had been given 0.567 g. lithium chloride. From the bowels 
0.039 g., and from the urine 0.228 g. of lithium -were obtained. 

Experiment IJ^. ^ In order to accurately collect the urine a healthy 
female dog, weighing 8.2 kilos., was operated upon, the perineum being 

VOL. 12o. NO. 2.— FEBP.UA.P.y, 1903. 19 



280 GOOD: EXPERIMENTAL STUDY OP LITHIUM. 


cut SO that she could be easily catheterized. After the wouud had 
thoroughly healed, and beginning February 7th, she was given 
0.62475 g. of lithium chloride, hypodermically, daily. She was not 
allowed to pass any urine, being catheterized frequently enough to pre- 
vent this. The urine and stools were kept separate. At the end of 
ten days her weight was 8.1 kilos., and she was lively, ate and drank 
well, and apparently had not suffered from the injections. From Ihe 
ten days’ urine 0.383 g. lithium chloride was obtained, and from the 
feces 0.074 g. of lithium chloride. She had received in this time 
0.62475 g. of lithium chloride. 

The same dose was continued eight days longer, and at this time she 
began to show symptoms, such as loss of appetite and a slight diarrhoea. 
On the eighteenth day she weighed 7.9 kilos. Her coat was roughened, 
and she was evidently in poorer condition than at the beginning of the 
experiment. 

The injections were then stopped until February 4th, when they were 
again taken up, increasing the dose to 0.2479 g. From the second day 
on she vomited occasionally, usually consisting mostly of mucus. 
There was a slight diarrhoea. Her appetite was ver}'^ poor. The injec- 
tions were continued for six days. At the end of this time her weight 
was 7.1 kilos. From the six days’ urine 0.589 g. and from the feces 
0.014 g. lithium chloride was obtained. During the six days she had 
been given in all 1.5 g. 

The injections were now increased to 0.62475 g. daily. This was 
continued for five days. During this time she vomited several times a 
day and had a severe diaiThoea, the stools being often streaked with 
blood. She ate scarcel)’’ anything, and at the end of the experiment 
weighed 7 kilos. She was very weak and emaciated. Coat rough and 
lustreless. 

From the five days’ urine 1.49 g. and from the feces 0.128 g. of 
lithium chloride was obtained. During the five days she had received 
3.1 g. The injections were now stopped, but the vomiting and diar- 
rhoea continued unabated. The appetite was completely lost, and she 
became weaker daily. On February 24th she was so weak that she 
was hardly able to stand, and as it was evident that she would soon 
die, she was killed with chloroform. At this time she weighed 6.8 kilos. 
At the beginning of the experiment she had weighed 8.2 kilos., a loss 
of 1.4 kilos in weight. 

Autopsy. Heart showed a few small hemorrhages under the endo- 
cardium, otherwise normal. Lungs, liver, and kidneys normal. The 
walls of the stomach were greatly thickened and reddened, and contained 
several small hemorrhages. The mucous membrane of the whole bowel 
was thickened and reddened, though this change was most marked in 
the large bowel. The lower part of the large bowel contained a few 
small ulcers and numerous ecchj'moses. 

Microscopic examination of the heart showed only a few small hem- 
orrhages under the endocardium. Lungs, liver, and kidney showed no 
marked changes. The examination of the stomach and bowel showed 
congestion and thickening of the mucous membrane, with a superficial 
la3mr of mucus and detritus, and one or two small superficial ulcers. 

One hundred grammes of the muscle from the ham were burned and 
the ashes dissolved in 30 c-c. of distilled water. This gave a distinct 
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spectroscope of lithium, even when diluted to 90 c.c. One hundred 
grammes of normal dog’s muscle when burned and the ashes dissolved 
in 30 c.c. gave no lithium spectroscope, even when concentrated to 
5 c.c. 

The ashes from 100 g. of blood taken from this dog showed lithium, 
even when diluted to 130 c.c. That from normal dog’s blood gave only 
a faint spectroscope when dissolved in 5 c.c. water. It is evident from 
this that lithium is slowly excreted and is stored up in the body. The 
liver did not show as much lithium as an equal weight of muscle. 

When lithium salts are given by the mouth they produce essentially 
the same symptoms and changes as when given hypodermically, though, 
of course, larger doses are required. Gats, after receiving 0.5 to 2 g. 
by the stomach, vomit two or three times, but otherwise are very little 
affected, though frequently some diarrhoea is noticed. On the con- 
trary, when small doses are administered daily by the mouth, cats and 
dogs show first diarrhoea, with some blood in the stools, vomiting, loss 
of appetite, and weight, and finally die from the gastro-enteritis, as 
the following experiment well shows : 

A healthy cat, weighing 2000 g., received daily for the first six days 
0.062475 g. by the stomach. No symptoms at this time, though she 
had lost 100 g. in weight. The dose was now increased to 0.125 g. 
daily, which was continued for five days ; during this time she devel- 
oped a moderately severe diarrhoea, and at the end of six days weighed 
1800 g. The dose was now increased to 0.188 g. daily, and was con- 
tinued for fifteen days. During the most of this time she had a severe 
diarrhoea, the stools often containing blood, and during the latter part 
of the period she was nauseated, and vomiting constantly, and finally 
died of gastro-enteritis and exhaustion, weighing 1500 g. At autopsy 
there was found a marked inflammation of the whole gastro-intestinal 
tract. This was most severe in the large bowel, which contained many 
large and small ulcers and ecchymoses. There was also some enlarge- 
ment of the abdominal lymph glands and two or three small abscesses 
in the liver, undoubtedly secondary infections from the bowel. 

*^Jn some experiments the animals that were given lithium in small 
doses lost over one-third of their weight, and finally died of exhaustion 
and gastro-enteritis. Sixty milligrammes of lithium chloride per kilo, 
daily always killed dogs and cats sooner or later from gastro-enteritis. 
Though frequently, especially in dogs, this was much delayed by the 
animals vomiting the lithium solution soon after taking it. 

The cause of this gastro-enteritis is undoubtedly connected with the 
excretion of the metal through the bowel wall. This action on the 
bowel is not peculiar to lithium, but is caused by many other sub- 
stances, among which may be mentioned mercury, arsenic, colchicum, 
emetine, and aloin. These substances are excreted by the bowel, and 
also in the urine, and induce irritation or inflammation at the point 
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excreted. This may be because they collect in larger quantities in the 
excretory organs, or because they are here freed from some harmless 
combination in which they have circulated in the tissues. At times 
the bowels are most affected, and at other times the kidneys suffer most. 
Lithium salts are slowly excreted by the kidneys and do not seem to 
cause any appreciable amount of renal irritation. On the contrary, 
the excretion through the bowel causes marked irritation and inflam- 
mation. The percentage of lithium salts obtained from the feces in my 
experiments was always greater in those cases accompanied by marked 
vomiting and diarrhoea. 

There are very few cases mentioned in the literature of poisoning 
from the use of lithium, and it is not generally considered as inducing 
any deleterious symptoms. Wood, in his text-book of Therapeutics, 
says he has seen a twenty-grain dose of lithium carbonate produce a 
severe general prostration in a feeble adult female ; and Hare, in his 
Practical Therapeutics, says : “It is worthy of note that in some cases 
citrated lithium will disorder the stomach and produce vomiting.” In 
a note to the French edition of Garrod on Gout, the statement is made 
that small doses are readily borne, but doses of thirty to fifty grains of 
the carbonate give rise, after a few days, to cardialgia and dyspepsia. 
Rabuteau states that 1 5 to 30 g. per diem often causes dyspepsia, and 
even vomiting. Oliment'^ records similar results in his own person, 
and Althaus'® states that lithiated waters, if taken in large amounts, 
give rise to sickness and diarrhoea. Kolipinski'® reports two cases of 
marked tremor following the use of lithia tablets. This was also accom- 
panied by marked general prostration and weakness. The condition 
disappeared in three or four days. Considering the marked effect of 
lithium salts on animals, it is surprising that symptoms on the part of 
the gastro-intestinal tract have not been noticed more frequently. It 
is not improbable that such symptoms have frequently been noticed, 
but have not been reported, or have been considered as due to other 
causes. It might be stated here, however, that lithium is frequently 
given as the natural lithia waters, which, as shown by the analyses of 
Harrington,"'’ Waller,"' and others contain only very small amounts of 
lithium, many containing none at all. 

Lithium salts are frequently credited with the possession of diuretic 
action. To determine whether they possessed any marked diuretic 
action I made several experiments on rabbits, as follows : Large 
rabbits were anesthetized with urethane and paraldehyde. A canula 
was introduced into the jugular vein and one into the bladder, so as to 
be able to inject the fluids into the blood and to collect the urine. 

After determining the normal flow of urine, warmed solutions of 
equal strength of lithium chloride and sodium chloride were injected 
into the vein and the urine collected and measured. In order to have 
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the solutions contain equal numbers of molecules, they were so prepared 
that their freezing points were the same. Solutions containing about 
3 g. and 6 g. of lithium chloride and sodium chloride, respectively, 
in 100 c.c. of distilled water were used, and from 30 to 50 c.c. were 
injected at the rate of 15 c.c. in five minutes. The results of these 
experiments did not show that solutions of lithium chloride caused any 
greater diuresis than solutions of sodium chloride. 

The salt of lithium used in medicine is the carbonate. It is much 
less soluble than the chloride, and experiments on animals show that it 
produced the same effects as the chloride. The bromide of lithium has 
been used in the treatment of gout, epilepsy, and other nervous dis- 
eases. Dr. Weir Mitchell, after using lithium bromide in several 
cases, concluded that it was as efficient as sodium or potassium bromide, 
and that its influence over insomnia was greater. 

Fontan^" found lithium bromide to possess the same sedative action 
as potassium bromide, but he thought it less liable to cause untoward 
symptoms. Dr. Mitchell, however, saw skin rashes following the use 
of lithium bromide. L6vy^* found lithium bromide to possess marked 
sedative action, and to be less depressing to the heart than potassium 
bromide. He did hot, however, find it to be of any special value in 
gout. 

Since the atomic weight of lithium is so small, there is, of course, 
more of the bromide ion in lithium than in an equal weight of potassium 
bromide, and the action of the bromide ion completely overshadows the 
action of the lithium ion. Lithium bromide does not possess any 
advantages over the commonly used potassium bromide. 

Conclusions. 1. Lithium is excreted in the saliva, into the stomach 
and bowel, and in the urine. The greater amount is excreted in the 
urine, though more appears in the stomach and bowel when nausea, 
vomiting, and diarrhma have been profuse. It can usually be demon- 
strated in the secretions within ten minutes after a hypodermic injec- 
tion, though its excretion proceeds slowly, for I have found it in the 
secretions twenty-three days after the injections were stopped. 

2. Lithium salts given to animals, hypodermically or by the stomach, 
cause, sooner or later, fatal gastro-enteritis. This gastro-enteritis is, 
undoubtedly, connected with the excretion of the metal through tlie 
bowel wall. 

3. Lithium salts do not possess any diuretic action that cannot be 
accounted for by their salt action. They render the urine alkaline, 
and thus act like the other alkalies. 

4. Lithium carbonate, in fifteen to twenty-grain doses, and lithia 
tablets have been known to cause gastro-intestinal symptoms in man. 

5. Dilute solutions of lithium salts are not solvents for uric acid or 
urates. 
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leads to dilatation, first of the ureters and later of the ui’eteral orifices ; 
infection is then easy by direct invasion into the ureters of the germs 
in the bladder when the bladder contracts in its expulsive efforts. 

The gonococcus is the germ most to be dreaded as a cause of ureter- 
itis, on account of its well-known disposition to result in stricture. 
Ureteritis may occasionally originate from calculous pyelitis, and the 
infection may reach the bladder, -where it may cause characteristic 
changes, to be described later. The infection from pus-tubes, inflamed 
lymph glands, and pelvic cellulitis has been known to cause ureteritis, 
the infection in these instances travelling through the lymphatics. 

The pathology of the disease is that of mucous membranes elsewhere 
in the body. There is reddening of the tissues and desquamation of 
the epithelium. Occasionally the inflammation extends through the 
ureter to the tissues around it. The s5’-mptoms will var}^ with the ex- 
tent of the urinary tract involved. If the kidney has been the starting 
point of the disease, or if the kidney has been affected secondarily by 
an ascending infection, we may expect some renal pain or at least some 
discomfort in the lumbar region on the affected side. This sign is by 
no means constant, however, and it may be absent. As the bladder is 
generally if not always affected, the symptoms are mainly referred to 
it ; so we find frequency of micturition the chief symptom. The desire 
to urinate never leaves the patient, aud it constitutes the principal 
source of suffering. The calls to urinate vary with the degree of severity 
of the disease and with the stage. There are temporary remissions, but 
these can hardly be called remissions, as the suffering is constant, even 
during these. Generally the patient has to empty the bladder at least 
once an hour by day and several times by night. Occasionally urina- 
tion is required every fifteen minutes by day and ten or twelve times 
by night. The act is usually painless, but sometimes pain is experi- 
enced deep in the bladder, on one side, in the vicinity of the affected 
ureter. The pain in thp.se cases is of an aching character, and it may 
last as long as half an hour after the act of urination. Tenesmus may 
or may not he present, and incontinence is very rare. Perhaps the 
most distressing source of suffering is that caused by the excessive 
degree of neurasthenia which is the inevitable result of the incessant 
suffering and the loss of sleep. The patient is very apt to lose flesh, is 
irritable, peevish, and has no object in living. The digestion is dis- 
turbed and constipation is common. Headaches are experienced and 
also the typical pressure feeling on the top of the head, as well as the 
various neuralgias so often accompanying severe degrees of neurasthenia. 

The most important sign on physical examination is the greatly in- 
creased tenderness of the affected ureter when pressed upon vaginally 
as compared with the opposite ureter. When the ureter is thus pressed 
upon there is a coincident extreme desire to urinate, which is with diffi- 
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culty coQtrolled by the patient. If the ureter has been diseased a long 
time it is possible that there may be some enlargement which may be 
discovered vaginally. It is difficult to see how a moderately thickened 
ureter could be felt through the abdominal walls unless these were very 
thin or relaxed. But pressure along the course of the ureter is often 
elicited, especially at the pelvic brim, and this is an important diag- 
nostic sign. \ 

On cystoscopic examination the trigone and vesical neck will be found 
congested to a more or less degree. There may be patchy cystitis on 
the posterior wall, but usually if the affection has lasted some time the 
bladder as a whole will present a relatively normal appearance. The 
most important sign which I have observed in these cases of simple 
ureteritis is swelling of the ureteral eminence on the affected side. As 
compared with its fellow on the opposite side it is much larger, espe- 
cially if viewed with the patient in the knee-chest position. Besides 
this, it is invariably red and at times streaky, the streaks proceeding 
from the ureteral opening. The entrance to the ureter on the summit 
of the eminence is swollen and puffy, and at times the mucous mem- 
brane inside the canal may be everted so that it presents as a small red 
spot. Ulcerations are rare even if the affection has lasted for years. 

There is one sign presented by the examination of the urine which I 
have found of the greatest diagnostic importance, and this is an excess of 
desquamated epithelium, which may or may not be associated with the 
presence of pus on the affected side. Thislepithelium may be free or in 
sheets, and it is mediUm-sized or small, round, or spindle shaped, or even 
squamous. If the inflammation is coined to the ureter, and the renal 
pelvis is not affected, pus is always in very small amounts, and, as has 
been mentioned, may be entirely absent or imperceptible. This same 
peculiarity is also seen even in the tubercular forms of ureteritis if 
the ureter alone is involved — i. e., there may be a considerable excess 
of epithelium, and very little pus. Occasionally blood corpuscles are 
seen, and if the kidney has been invaded a few granular and hyaline 
casts may be found. 

The utmost care must be taken in collecting the urine from the 
ureters so that there shall be no admixture with vesical elements, and 
also that trauma during instrumentation shall be avoided. For this 
purpose the only serviceable cystoscope is that of Kelly, which has the 
oblique end. With this instrument the urine drops into the end of the 
tube directly from the ureter, and may be collected in a bottle at the 
outer end of the tube. 

Reynolds' has called attention to the fact that the amount of urea 
on the affected side as compared with the opposite side is diminished, 

1 GjrnecoloBical Transactions, 189G, No. 21, p. 282. 
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and he brings eight cases in support of this view. My experience has 
been similar, and I am inclined to think that the nreteral inflamma- 
tion must exert an inhibitory effect on the excretion of the urinary 
solids. I have observed the same peculiarity in a case of renal calculus 
associated with ureteral calculus, although the kidney when removed, 
with the exception of the stones in it, was apparently healthy, there 
having been no suppuration. The separated urines before operation 
showed a marked difference as regards the urea excretion in favor of 
the sound side. 

The amount of urine will often be scanty, and Mann has seen it as 
low as 180 c.cm. in the twenty-four hours. It is usually acid in reaction, 
and has a low specific gravity. It must not be supposed that the amount 
of urine is always low, for cases Avill be met with in which the amount 
is normal or nearly normal. 

The diagnosis of simple ureteritis is sometimes a very difficult matter. 
Most frequently it is not recognized at all, and the case is treated for 
years perhaps as a chronic cystitis or as a reflex bladder trouble of 
nervous origin. It is well then in the presence of such a case to proceed 
at once to a cystoscopic examination. This gives the most important 
aid in making a diagnosis. The characteristic lesions of the ureteral 
eminence of the affected side combined with the swollen appearance of 
the eminence itself, and also the study of the urinary sediment, will 
direct attention to the seat of the trouble and will be sufficient to estab- 
lish the diagnosis. A vaginally tender ureter is an important sign. 

There is one affection of the ureter with which ureteritis may be 
confounded, and that is ureteral stricture ; but as stricture is a sequel 
of the disease, and as ureteritis always accompanies stricture, this is 
perhaps not the best way to put it. If stricture is suspected on account 
of the long duration of the case, passing graduated bougies will at once 
clear up the diagnosis. Tuberculosis of the ureter as a primary affec- 
tion probably never occurs alone, and need not enter into the differen- 
tial diagnosis. It is always a part of a renal or a vesical tuberculosis, 
or both, and the symptoms and signs of either are usually sufficiently 
marked to allow of a diagnosis being made. Salpingitis and ovaritis 
may be mistaken for ureteritis, and the failure to relieve symptoms by 
removal of the ovaries and tubes may be due to the fact that the co- 
existing ureteritis was not recognized. This error ought not to occur. 
Other inflammatory pelvic disorders, such as appendicitis, have been 
mistaken 'for ureteritis ; a careful study of the case will clear up the 
diagnosis. 

The prognosis of the disease is ver}’ poor if it has lasted a long time ; 
but if recognized early, and it has been properly treated, the prognosis 
is encouraging. In the very chronic cases treatment has been very 
unsatisfactory, and alleviation of symptoms has been all that has been 
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accomplished. All methods of treatment have been tried, but most of 
them have been found to be of little value. The difficulty lies in the 
fact that the disease is situated in such a small tube in the centre of 
the body that it cannot be reached by direct means. The treatment 
has been largely palliative, therefore, and has been confined to the 
administration of drugs combined with general hygienic measures. 
Much may be accomplished in this way, and these measures should 
always be insisted upon. As a preliminary to treatment a diseased 
tube or ovary, if it lies over the course of the ureter, should be removed. 
The same applies to other diseased pelvic conditions. The diet should 
be carefully regulated with reference to, the kind of food given. It 
should be bland and nutritious. Too much nitrogenous food should be 
avoided, and also those foods which tend to make the urine irritating, 
such as asparagus and rhubarb. A simple diet of farinaceous food 
should be given, such as -eggs, soups, broths, fresh green vegetables, 
the white meat of poultry and game, occasionally beef, mutton, or 
lamb, plenty of milk, and, above all, a large amount of water. If the 
stomach is irritable it may be difficult to select the proper diet. Mann 
has seen excellent results follow a restricted milk diet. Attention to 
the bowels is of importance, as a loaded colon pressing on the ureter is 
productive of pain. The function of the skin should receive atten- 
tion, and hot baths and rubbings are recommended. The patient 
should take the fresh air every day, if she is able to be out and if exer- 
cise is not fatiguing ; if it is, sitting out in the air is the next best thing. 

Regularity of living is essential. The patient should retire early, 
and she should likewise take a good deal of rest in the recumbent 
position in the day-time. Overexertion invariably aggravates the 
condition. The drugs usually of benefit in vesical inflammations may 
be tried. If the urine is acid, decided benefit will be derived from 
giving acetate of potassium in large doses. Sandalwood oil sometimes 
relieves symptoms, but it is irritating to the stomach. Urotropin is some- 
times of value, but it appears to do most good in cases in which there 
is a large amount of pus in the urine. Bicarbonate of soda in large 
doses may be tried, particularly if there is acidity of the stomach ; it 
is sometimes of great value. Alcohol should be avoided. For general 
tonics, iron, arsenic, and strychnine may be given. Morphine should 
never under any circumstances be given, on account of the great dan- 
ger there is of forming the habit. Patients tolerate the disease many 
years without recourse to morphine, and it is quite unjustifiable to 
use it. A good remedy for sleeplessness is trional ; one or two 10-grain 
doses at night will generally give some sleep, and it may be freely 
used. No habit is formed, and it may be withdrawn at will. 

Topical applications to the bladder have done much good in these 
cases. A solution of nitrate of silver in a 5 or 10 per cent, strength 
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applied to the trigone and to the ureteral eminence once or twice a_ 
■week gives considerable relief. A vesical injection of a 5 per cent, 
solution of protargol or a 60 per cent, solution of ichthyol have proved 
satisfactory. About 2 drachms of either may be injected, and the injec- 
tion should be retained at least half an hour. 

The rational method of treating the ureteritis itself would seem to 
be by means of topical applications to the ureteral canal. The instru- 
ment shown in the figure is one which I devised for injecting the ureter 
through a cystoscope in the bladder. It consists of a long, straight 
silver tube with a blunt-pointed extremity and a bulbous expansion 
a short distance from its end. A rubber tube connects the instrument 



with the reservoir bottle containing the fluid to be injected, which fluid 
is forced by air pressure into the silver tube by means of a rubber 
hand-bulb. By working the hand-bulb the silver tube is filled with 
the fluid, and in this condition, the air having been thus expelled, it is 
introduced into the ureteral orifice. The instrument enters the canal, 
and is pushed along it until the bulbous expansion reaches the ureteral 
orifice. A little extra pressure is now' exerted so that the bulbous 
expansion may come in close contact with the orifice in order to pre- 
vent regurgitation of the fluid injected. Quite considerable pressure 
with the hand-bulb is now exerted, and the ureter and renal pelvis are 
injected. That the fluid is really injected is evidenced by seeing it come 
out of the ureteral orifice in a strong stream when the instrument is with- 
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drawn. The patient experiences some pain in the ureter, but it is toler- 
able. Occasionally she complains of some backache in the region of the 
kidney injected. I have proved by an experiment on the cadaver 
that the whole renal pelvis can be injected in this way. A solution of 
methylene blue was used and the instrument used in the way described. 
When the kidney and ureter were subsequently opened they were found 
to be deeply stained with the dye ; all parts of the renal pelvis were of an 
intensely blue color. The only solutions which I have yet tried, for the 
instrument is new, have been boracic acid, 2 per cent., and nitrate of 
silver, 1 per cent. They were well tolerated. The treatment was done 
in my office, and the patient returned home unaccompanied. As to 
the results of this treatment it is too early to say, for I have done it 
only a few times. The patients upon whom it was tried always experi- 
enced relief after the applications, especially during the night following 
the treatment, and they had to get up to urinate less often than ever 
before. 

If all means have failed to relieve the symptoms and these are urgent, 
the only remedy left is the making of a vesicovaginal fistula ; but even 
this will not in all cases relieve the symptoms wholly, for the irritation, 
being in the ureter, is still present, and the nagging desire to urinate 
although relieved in a measure, may not entirely disappear. If there is 
well-marked cystitis the fistula should be made; some relief will be 
sure to follow. 

Mrs. F, P., first seen in December, 1899, was forty-three years old, 
had beeii married twenty years and had had seven children. Three 
years before she had an attack of severe colic in the lower part of the 
abdomen, the attack having come on immediately after the birth of the 
youngest child. Since then there has been urinary trouble. When 
first seen she was urinating every few moments, the pain being always 
felt oh the left side of the bladder, in the vicinity of the left ureteral 
orifice and ureter. Besides this there was also pain in the urethra. 
There were some dyspeptic symptoms attended with flatulency and con- 
stipation. The general health was poor, and she was very nervous and 
irritable at times, and her sleep was much disturbed. 

An examination showed a lacerated cervix and perineum, cystocele, 
and rectocele. Abdominally both kidneys were negative, but upon 
pressure over the course of the left ureter it was sensitive, especially at 
the lower end, and vaginally the finger discovered a very sensitive and 
somewhat enlarged ureter, which when pressed upon excited an intense 
desire to urinate. A cystoscopic examination showed a red urethra, 
vesical neck, and trigone. The left ureteral eminence was larger than 
the right one, and it presented a swollen and puffy appearance ; it was 
quite red, and its orifice was somewhat pouting. The right ureteral 
urine collected with the oblique-end cystoscope was normal. The left 
ureteral urine was acid in reactioiij and its sediment, evident to the eye 
and imparting a turbidity to the urine, showed a great excess of medium 
and small round cells, likewise numerous caudate and spindle cells, as 
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■well as a few casts and some blood corpuscles ; there was no pus. There 
was one peculiarity which was particularly noticed while collecting the 
ureteral urine which I have not before observed in any case, and this 
was that -awhile the right ureteral urine came away in strong jets at fre- 
quent intervals, the left ureteral urine was scantier in amount and 
came awmy in jets occurring at longer intervals than on the right side. 
By estimation only half the amount of urine flowed from the left ureter 
during the time that twice the amount flowed from the right, and the 
jets on the left side occurred at twice as long intervals as those on the 
right, and they were feebler in force. This observation is in line with 
the diminished urea excretion in these cases. 

The patient was put upon a regulated diet, and was told to drink a 
large amount of water and to take the fresh air every day. Besides 
this, local applications of nitrate of silver in the strength of 5 and 
10 per cent, were made to the trigone and ureteral eminence every 
few days for a long time. After having been under treatment a few 
months she underwent an operation for the cure of the lacerations. 
The operation was successful, and since it was performed the bladder 
symptoms have been decidedly less troublesome. The internal medica- 
tion consisted in taking urotropin, acetate of potassium, and bicarbon- 
ate of soda. Later, injections of a few drachms of a 5 per cent, solution 
of protargol into the bladder, which were retained half an hour, seemed 
to do a great deal of good. Most relief has been obtained by injecting 
the ureter with a 1 per cent, solution of silver nitrate at intervals of 
a few days. On the whole the patient is decidedly better, but she is by 
no means well, and still suffers a good deal from the pain on the left 
side of the bladder ; and urination, while it has been reduced by the 
treatment to four or five times a day and once or twice at night, is still 
quite painful. The case illustrates very well how? meagre our thera- 
peutics are in this class of urinary disease. The patient has been very 
faithful in following every detail of treatment during the past three 
years, and while she is by no means well, she considers .that she would 
have been much worse had she not been under treatment. 

Ureteritis with Obstruction. The obstruction may be partial 
or complete, and, according as this is the case, symptoms and changes 
will vary. The changes differ also according as infection has taken 
place or not. If it has not taken place, and the obstruction is com- 
plete, we may get simple hydronephrosis. If this happens on one side 
only it may be the only permanent change, and the final result, if the 
obstruction is not removed, is complete atrophy of the kidney. In- 
flammatory changes in such a case are likely to supervene if the obstruc- 
tion has been caused by an inflammatory mass pressing upon the ureter, 
such as a purulent salpingitis. In such an event pyonephrosis becomes 
engrafted upon a hydronephrosis. Infection in such a case may also 
proceed from the kidney itself, the result of germs excreted by it. 
Albarran' has shown that secondary infection is common and that the 
germ most frequently found is the bacterium pyogenes. 


• Etude snr Ic Rein des Orinalres, Paris, 18S0, p. 105. 
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The causes of strictured ureter are given by Morris as follows : (1) 
Valve of mucous membrane near renal pelvis ; (2) valve caused by 
obliquity of ureter to renal pelvis ; (3) fibrous stricture (gonorrhoeal) ; 
(4) ureter compressed by branch of renal artery ; (5) calculus in the 
ureter ; (6) fibrous band at the brim of the pelvis ; (7) twist of the 
ureter on its long axis; (8) compression of the ureter by enlarged 
lymphatic glands ; (9) conversion of the ureter into an impervious cord. 
Of all these causes, those which are usually associated with inflam- 
matory changes are fibrous stricture and calculus. These two only 
will therefore he discussed. 

Obstruction may be partial or complete. By partial obstruction is 
meant that the urine always has sufficient passage to flow through the 
narrow canal, and that the stricture is never so tight as to even tem- 
porarily occlude the urinary canal at the diseased point. The symp- 
toms of this class of cases will proceed, therefore, from the accompanying 
ureteritis rather than from the stricture itself. By complete obstruc- 
tion is meant that the canal is completely occluded or that it is subject 
to intermittent closures. The result is practically the same — ultimate 
disorganization of the kidney above. 

Partial Obstruction. Fibrous Stricture. The chief cause of fibrous 
stricture is gonorrhceal infection. The stricture may, however, result 
from ureteritis from other infections, and also from trauma inflicted by 
the passage of a renal calculus. Occasionally external inflammation 
around the ureter will result in stricture. It is very probable that many 
cases of strictured ureter in the past have been diagnosed as neuroses, 
cystitis, hypermmia of the vesical neck and trigone, reflex irritable blad- 
der, etc., because the chief symptom of the disease is frequency of mic- 
turition. This obscurity has been due to the difficulty of arriving at 
the correct diagnosis, for it is made solely by instrumentation. The 
duration of the disease, untreated, is practically chronic. In one of my 
cases the duration was twenty-five years, the patient having suffered all 
that time. The symptoms of the gonorrhceal cystitis glide imperceptibly 
into those of the ureteritis ; and as they are nearly identical, the patient 
is treated for the cystitis alone, and no attention is paid to the ureter, 
the chief seat of the chronic disease. 

The symptoms of the disease are those of simple ureteritis, and they 
need not, therefore, be repeated in detail. We have the renal pain 
and distress if the kidney has been invaded ; it is not usually marked, 
and it is not elicited, as a rule, from the patient unless special atten- 
tion is directed to it. The urinary symptoms are in part due to the 
cystitis usually present in these cases, in part to the inflammation of the 
ureter itself, for we find when the cystitis is cured or almost cured 
that frequent micturition, attended or not with pain, still persists. 
The chief distress comes from the constant desire to urinate, which 
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never leaves the patient. This desire to urinate is peculiar. The 
patient is never satisfied, and she always feels that if she could only 
empty the bladder satisfactorily she would be relieved. The phrase 
“ nagging desire to urinate ” was used by one of my patients to describe 
the sensation felt. Tenesmus and incontinence are the same as in 
simple ureteritis. Neurasthenic symptoms, as one would expect from 
the long duration of the disease, are of a marked character. The 
patients are wretched and miserable. The tender ureter is found vagin- 
ally, and the cystoscopic appearances are the same as in simple ureteritis, 
and need not be repeated. The streaky appearance of the eminence 
and the swollen eminence itself are noticed. The separated urines 
have the same characteristics as in simple ureteritis without stricture, 
and I would especially insist on the presence or excess of desquamated 
epithelium on the affected side, with or without pus and blood corpus- 
cles. The total amount of urine may be diminished, and a quantita- 
tive analysis will show a diminished excretion of solids. It is acid, of 
low specific gravity, and may contain a slight amount of albumin. 

The diagnosis is at once made with the ureteral bougies. On passing 
these in turn into the ureter one will be found which will be arrested 
at a certain point, the seat of the obstruction. If more than one 
'stricture exists in the same ureter the diagnosis of the high ones is 
impossible unless the lowest one is of greater calibre than the higher. 
There are normal narrowings in the ureter, and the mistake should 
not be made of confounding these with pathological strictures. These 
normal narrowings are found, according to Van Hook,' at the follow- 
ing points : the first is at a point between four and seven centimetres 
from the renal pelvis, the second is Avliere the ureter curves over the 
pelvic brim (in three out of five), and the third is at the junction of the 
vesical and ureteral portions. 

The prognosis of strictured ureter has been sufficiently intimated. It 
is a long-standing affection, and it is very difficult to cure. The chief 
source of danger is on the part of the nervous system, which is con- 
stantly irritated ; and even if the patient is cured, months may elapse 
before the mental equilibrium is re-established. 

The treatment of the affection should have for its end the complete 
restoration of the lumen of the canal. Dilatation of the stricture has 
been proposed, and it has this to recommend it, that it does not involve 
a cutting operation. The number of reported cures by this method of 
treatment is as 3’et so few that we cannot form anj' idea of its position 
as a therapeutic measure. We do know, however, that it will give relief 
from symptoms. The chief objection to the method is that it is ex- 
tremely painful at times. Urinarj.' fever and chills occasionally follow 


' Surgery of iho Ureters, Journal of the American Medical Association, December 1, 1S93. 
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ureteral dilatation, and iVIorris' relates a case in wliicli the vesical orifice 
of the ureter was torn in an attempt to dilate a high stricture. The 
orifice subsequently became completely closed. If it is desired to 
attempt dilatation it is best to use either' Kelly’s graduated renal 
catheters or the French ureteral bougies. These should not be passed 
more than once or twice a week. If gradual dilatation fails, or if the 
patient will not submit to it, one of the operations recommended for 
the cure of the condition may have to be performed. The best one is 
that which exposes the ureter through an extraperitoueal incision after 
preliminary introduction of a ureteral catheter. The stricture may 
then be cut upon the catheter and the two angles of the incision united 
together by means of fine sutures. The sewing should not be done 
until the rest of the canal has been explored for high strictures. If 
the stricture is of great length, and it happens to be situated near the 
bladder, it is advisable to transplant the ureter, which may be cut off 
just above the stricture, into the summit of the bladder. Any stricture 
below the pelvic brim may be treated in this way. If there is a long 
stricture high up, and transplantation is not practicable, the only 
other resource is nephrectomy or the establishment of an artificial loin 
fistula. The condition of the opposite kidney and the general state of 
the patient should be considered in choosing between the two operations. 
Simple cystotomy in these cases has been tried, but the relief given 
thereby is very slight, because the spasm and pain, dependent as they 
are, upon the ureteral lesion, continue just the same after the cystotomy. 
This has been the experience of others as well as my own.“ The only 
indication for cystotomy is coincident violent inflammation of the 
bladder. 

Miss M. F., first seen in June, 1896, was forty-five years old. The 
vesical symptoms came on immediately after an attack of gonorrhoea, 
twenty-five years previously, and she has never been free from vesical 
suffering since then. The first symptoms of acute cystitis glided im- 
perceptibly into those of chronic cystitis and ureteritis. There was 
increased frequency of micturition, attended with pain, and there was 
great distress from the constant desire to empty the bladder, which 
was never absent. There was a good deal of tenesmus, but never in- 
continence. Some pain was experienced in the region of the right 
kidney and also along the course of the right ureter at the level of the 
pelvic brim. There was some backache. Sleep was much disturbed, 
and the nervous system was a complete wreck. She was very irritable, 
had no object in living, and frequently threatened to commit suicide. 
On examination there was no tenderness over either kidney, but later 
this sign was present over the right one. Along the course of the right 
ureter there was no tenderness except at a point just above Poupart’s 
ligament ; here there'Vas a'’’good 'deaPof sensitiveness on ^pressure. 


> Surgical Diseasa'i of the Kidney and Ureter, London, 1901, p. 410. 

» See case reported by H. A. Kelly In Johns Hopkins Hospital Bulletin, 1S91, p. 240. 
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Vaginally the right ureter was somewhat enlarged, and pressure on 
it was very painful and excited an intense desire to urinate. On cysto- 
scbpic examination the urethra, vesical neck, and trigone were much 
congested, and the right ureteral eminence, which was redder than 
the rest of the bladder, also had a streaky appearance ; it was larger 
than the left eminence. The right ureteral urine showed a sediment of 
a great excess of epithelium, some casts, and an appreciable amount 
of pus. The left ureteral urine was not remarkable. The stricture 
of the ureter was not discovered for a long time, because it was not 
thought best to pass a catheter into the ureter through the infected 
bladder. In a similar case with a history of gonori'hoea it would be 
justifiable to do so. 

The treatment of the case was that recommended for cystitis and 
ureteritis ; but after a few months of treatment, no great improvement 
having been accomplished, a vesicovaginal fistula was made. This 
gave a tolerable existence for as long a time as it was allowed to 
remain open, which was five years. During this time she was relieved 
from the necessity of emptying the bladder, but she still had the nag- 
ging desire to urinate, which persisted in spite of the free drainage 
afforded by the fistula. . When the fistula was closed, at the urgent 
solicitation of the patient, the old symptoms returned. In October, 
1901, the stricture was discovered in the right ureter, at a point eight cen- 
timetres from the ureteral eminence. The stricture admitted a 1 -milli- 
metre probe. Dilatation was at once begun, and it soon admitted a 
3-millimetre probe. Relief followed, and the nagging desire to urinate 
became much less in a short time; but it did not entirely disappear, 
and it has not up to the present time, owing to the persistence of the 
ureteritis. Lately injections of the renal pelvis have been instituted, 
and were given with the apparatus described in this paper. These have 
been well supported, and have given further relief. The patient is now 
in the best condition that she has ever been in, the ureteral injections 
always relieve her, and she usually has a good night’s rest after tbe 
treatment. There is still an excess of epithelium on the right side, but 
the pus has entirely disappeared. 

Calculous Obstruction. It is not intended to enter into a com- 
plete discussion of calculous disease of the kidney and ureter, for that 
would extend the limits of this paper far beyond that intended. Refer- 
ence will be made in a brief way to the symptoms and diagnosis of the 
affection and to the consequent ureteritis which it entails. 

The narration of a typical case is perhaps the best way to describe the 
disease. 

Sirs. F. C., aged twenty-five years, was first seen in Jul}', 1898. She 
had been operated upon by Dr. W. H. Baker, of Boston, for salpingitis, 
in February, 1898, and panhysterectomy was performed Seven years 
previously there had been an attack of'true renal colic caused by a renal 
calculus, which was subsequently seen when passed per urethram; since 
then there had been urinary trouble. Five years after the onset of the 
trouble there was an attack of hmmaturia, the blood persisting for two 
days. The usual symptoms of cystitis and ureteritis were present. There 
was frequent and painful micturition, attended with tenesmus. In addi- 
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tion to this there was constant pain in the left hypochondriac and lum- 
bar regions, which pain radiated into the bladder and vulva. Decubitus 
was always painful on the right side, and riding ip the cars was painful 
as well as movements of a sudden nature. On physical examination there 
was no tenderness on pressure over either kidney, but there was a good 
deal of tenderness over the left ureter when it was pressed upon at the 
pelvic brim, and pressure on the ureter vaginally was very painful, and 
in this part of its course it was enlarged. On cystoscopic examination the 
urethra, vesical neck, and trigone were found to be scarlet red, and the 
whole bladder wall was streaked with red streaks one or two centimetres 
long and one or two millimetres wide ; there were likewise small patches 
of the same nature scattered throughout the bladder. The left ureteral 
eminence was larger than normal, and on its surface, as well as on the 
surface of the trigone about it, there were very many small, yellowish 
dots, one millimetre in diameter,, circular in outline, and of punctate 
appearance, as tliough punched out with a punch. The eminence bled 
easily on being touched. Scattered throughout the bladder were many 
small, whitish elevations (enlarged lymph follicles), resembling sago 
grains. The right ureter was easily cathetefized, but not the left, 
owing to a tight stricture of the ureter situated eight centimetres from 
the bladder. The right ureteral urine showed a urea percentage of 1.13 
per cent., and was of pale color, of acid reaction, and the sediment, con- 
siderable in amount, showed some pus free and in clumps, a few caudate 
and medium-sized cells, and a few granular and hyaline casts. The left 
ureteral urine, collected with the Harris segregator, showed a urea per- 
centage of 0.4 per cent. ; it was of pale color, of acid reaction, and the 
sediment was the same as in the right ureteral urine, except that the' 
amount of pus Avas much larger. No tubercle bacilli were found in any 
of the specimens of urine, and guinea-pig tests "were negative as regards 
tuberculosis. The treatment of the case was at first palliative, but as 
the pain in the kidney became more severe an exploratory incision Avas 
made in February, 1900. A large stone Avas found in the pelvis of the 
left kidney, and, as there were several other stones in the renal paren- 
chyma, the kidney was removed. The stones were of the calcic oxalate 
variety. A probe passed into the ureter was arrested at the pelvic brim, 
and an X-ray picture taken later showed the obstruction to be a stone. 
Subsequent events justified leaAung the stone in the nreter, for it has 
never given any trouble. No special treatment was given for the cys- 
titis after the operation, and when the patient Avas last seen, in Janu- 
ary, 1902, the bladder was perfectly normal. As she complains of pain 
in the right kidney occasionally, it is feared that there may be a stone 
in it as well. 

What is most remarkable in the case is that while the bladder was 
the seat of violent inflammation, the renal pelAris was of normal appear- 
ance, in spite of the presence of calculi in it. The suggestion is at once 
offered that the stone in its descent was arrested by the pus-tube, and 
that ureteritis followed by continuity; the inflammation then spread 
downward into the bladder, and not upward at all. I would espe- 
cially call attention to the vesical appearances in this case. The small 
punctate ulcers were quite characteristic, and I have never seen them 
in any other bladder that I have examined. Their grouping around 
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the affected ureter suggests a causative relation between them and the 
calculus, but one cannot draw conclusions from a single case. 

The diagnosis of ureteral calculus may be made by a careful con- 
sideration of the details of the case. Occasionally* stones are lodged 
in the ureter, and they give no symptoms at all, and they may be 
passed several months later without discomfort. Usually, however, 
there is a history of previous pain in the kidney and along the course 
of the ureter, and there may have been attacks of renal colic with 
hsematuria. If the patient has seen calculi in the urine, additional 
evidence is thereby furnished. The vesical symptoms are suggestive 
and point to cystitis, although there are cases of concomitant vesical 
irritability in which no true inflammation exists in the bladder, the 
irritability being due in such cases to reflex causes. The examination 
of the urine will throw considerable light on the nature of the disease, 
particularly the examination of the separated urines, and it is far 
better in securing the separated specimens to make use of Kelly’s 
oblique-end cystoscope in order that adventitious blood corpuscles may 
be absolutely avoided ; this, in view of the fact that it frequently hap- 
pens that the blood in the urine in cases of calculi of the upper urinary 
passages is sometimes very scanty in amount, while its diagnostic im- 
portance is very great. The absence of pus does not exclude calculus, 
for it will not be found if infection has not taken place. The lessened 
urea excretion on the affected side is characteristic and shows the effect 
of inhibitory influences. The same peculiarity may be noticed in cases 
of ureteritis, as has already been mentined. Cystoscopic appearances 
are suggestive. The punctate ulcers may prove to be of diagnostic 
importance, but as I have seen but one case it may merely go on 
record ; confirmatory evidence is needed. Occasionally the ureteral 
stone may be felt through the vagina, and in such a case the diagnosis 
is at once plain. Finally, the X-ray may be employed in determining 
the diagnosis, and the wax-tipped bougie may be passed. Abbe’ 
records 27 cases of stone detected in the ureter by means of the X-ray. 
Leonard’ in a series of 206 cases had 65 positive results. In these 
cases ureteral calculus was more frequently found than renal. Leonard 
believes that some skill is required in reading the negatives, for the 
shadow of the stone is not always distinct. 

The differential diagnosis lies between cystitis, ureteritis alone, ap- 
pendicitis, and other pelvic inflammatory affections. Tuffier* called 
attention to the fact that a concretion lying in the appendix will some- 
times give a radiograph picture which closely simulates stone, and he 
advises passing a wire into the ureter in order that it may be photo- 

> Fenger. American Test-book of Genlto-urinary Diseases and Syphilis, 1893, p. 495. 

= Annals of Surgery, August, 1899, p. 198. 

*• Philadelphia Medical Journal, February 11. 1902, p. 222. 

* La Semaino M£dlcale, August 9, 1899. 
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graphed with the concretion ; the different locations of the wire and 
the concretion Avill readily eliminate stone in the ureter. It would seem 
that symptoms on the part of the bladder, including cystoscopic exam- 
ination and urinary analysis, should direct attention to the true cause of 
the disturbance. This applies also to other pelvic inflammations, such 
as prolapsed and adherent ovary, etc., but the possibility of both 
affections being present should be borne in mind. 

The prognosis depends on the degree of obstruction and whether 
infection of the upper urinary passages has taken place or not. If it 
has not taken place the patient may have the disease for many years, 
and suffer meanwhile from the kidney, ureteral, and bladder symptoms, 
which become tolerable. If infection takes place, general symptoms of 
a more severe nature occur, and surgical interference may be impera- 
tive. If the kidney has become diseased in consequence of the obstruc- 
tion, and the obstruction is finally removed, the renal function may be 
resumed, and repair takes place in the renal tissue, but obstruction 
must not have lasted more than a few months. 

The treatment of partial calculous obstruction will depend on the 
length of time the calculus has been lodged in the ureter. Occasionally 
it may remain in the ureter some days, and is then passed ; it is well, 
therefore, not to be in too great haste before relieving the obstruction. 
When, however, the obstruction has existed an appreciable length of 
time, operation should be decided upon. In all cases the operation 
should be extraperitoneal, for it is possible to reach the ureter in any 
part of its course by appropriate incisions. The ureter having been 
exposed, the stone is removed, the incision in the ureter closed by fine 
sutures, and the external wound closed, with drainage. In a list of 
nine cases cited by Fenger* seven were of the extraperitoneal variety 
and two of the abdominal ; six of the former recovererd and one died ; 
and of the latter, one recovered and one died. In seventeen cases 
recorded by Tuffier and mentioned by Feuger, only three died, and in 
these three patients the opposite kidney was diseased. If the kidney 
is damaged, or if there are stones in the renal parenchyma, the ques- 
tion of nephrectomy comes up. If the kidney is removed it may not 
be necessary to remove stones in the ureter, because they may become 
encapsulated and may give no further trouble ; but one must be sure that 
there is no secondary periureteritis around the stone before it is aban- 
doned in this way. Sometimes the stone has almost reached the blad- 
der, and may be seen with the cystoscope projecting at the ureteral 
orifice ; an alligator forceps will often succeed in removing it. 

Complete Obstruction. Fibrous Sxkicture. As has already 
been stated, fibrous stricture may exist in the ureter for many years 


1 Loc. cit., p. 499. 
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^yithout ever becoming so narrow as to completely occlude the lumen 
of the canal ; but there are cases in which the narrowing progresses 
gradually until the canal is finally completely occluded either intermit- 
tently or permanently. The subsequent changes being the same in 
either instance, we may therefore consider them both in one class. The 
inevitable result is pyelonephritis in the kidney above. 

Acute obstruction of the complete variety, caused by a virulent germ, 
gives rise at once to acute pyelitis and pyelonephritis, the symptoms of 
which are of such a marked character that there is usually no 'difficulty 
in making the correct diagnosis. 

The chronic cases, on account of the obscure symptoms, are of greater 
interest. One would naturally suppose that a chronic pyelonephritis 
in which the cause has been a stricture of the ureter would present 
symptoms referable to the kidney of so pronounced a type that there 
would be no difficulty in diagnosing the renal affection at once. Such 
is not the case. A kidney will sometimes go on to complete destruc- 
tion without ever giving more pronounced symptoms than an occasional 
backache or uneasiness in the lumbar region. In these cases the vesical 
disturbances are the chief cause of suffering. One would also suppose 
that the general health would suffer to such a degree in these cases as 
to constitute a symptom of prominence ; but I have seen a case in 
which the patient, a robust woman, maintained her general health and 
strength, as well as her mental equilibrium, to a marked degree, and 
she had suffered for many years from her stricture and from the ureter- 
itis and pyelonephritis accompanying it. I would not be understood 
as saying that with a pyelonephritis the general health is never seriously 
undermined, for this is not the case, and the majority of patients will 
present general symptoms of a marked character ; but I insist that even 
in these cases the kidney may not attract attention to itself by such 
decided focal symptoms as to direct attention to itself as the chief cause 
of disturbance. Watson' has recorded a very remarkable case of double- 
strictured ureters, which is of such interest that I wish to refer to it 
briefly. The patient was a young man, aged twenty-one years, who 
had contracted gonorrhcea one year previously. The inflammation had 
apparently subsided, and there was no symptom to indicate that the 
kidneys 'Vv,re damaged ; but after exposure to cold a year after the ap- 
parf disappearance of all symptoms the patient was suddenly seized 
with chills, fever, and general prostration. The urine was diminished 
in amount and contained some pus and albumin ; then for the first 
time a tumor was noticed in the left hypochondriac region, which was 
incised; the contents were purulent urine. Death ensued five days 
after the onset of the acute symptoms. At the autopsy strictures were 
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found in both ureters. The right kidney was the seat of extensive 
pyelonephritis, and the left one was transformed into a pyonephrotic 
sac. There had been no symptom on the part of the kidneys to attract 
attention to them. Watson in the same article refers to five other 
cases of a similar nature, only one of which was in a female ; of the' 
whole six cases, in three there were no focal symptoms on the part of 
the kidneys until, within three days of death. In all six cases stric- 
tured ureters, with subsequent pyelonephritis, were present. 

Secondary changes in the ureter are dilatation above the point of 
stricture and great thickening of the fibrous coat of the tube. The 
dilatation may be so extreme as to readily admit the forefinger into the 
lumen. Rupture is rare, although it may occur. Below the point of 
stricture the ureter is inflamed, and the inflammation may extend into 
the bladder. In the kidney the inflammatory changes are those usually 
seen in pyelonephritis. Dilatation of the renal pelvis occurs in the first 
instance if the obstruction has been gradual, and finally the inflam- 
mation attacks the cortical and medullary substance, producing in 
them abscesses of small and large size. The kidney is finally reduced 
to a mere capsule, inside of which there are septa which mark the site 
of previous abscesses. The entire renal tissue has been destroyed. If 
the patient survives, and nothing has been done, the final stage may 
be inspissation and drying up of the pus, and the process comes to an 
end. Such a result is hastened by the establishment of a fistula in the 
groin, either as the result of an operation or from natural causes ; but 
the patient may succumb to the effects of the disease before this occurs, 
and death is usually due to some acute inflammatory exacerbation. 
Before concluding the subject of secondary changes it may be observed 
that the same changes may occur in consequence of stricture of the 
urethra in the female, and that in these rare instances both ureters are 
affected. A remarkable example of this sort is recorded by L. B. 
Tuckerman,^ in the case of a girl, only five years old. She had always 
suffered from enuresis, and on one occasion only had had pain in both 
loins. There had been hsematuria also. At the autopsy both ureters 
were found dilated and diseased as well as both renal pelves. The 
entire urinary tract was in a state of purulent inflammation. There 
was stricture of the urethra, of what nature is not stated. 

Symptoms. The symptoms referable to the bladder are those prin- 
cipally complained of. They are the usual symptoms of cystitis, and 
need not again be enumerated in detail. Pain attending the act of 
micturition may be present or absent. When present it may be ex- 
treme, causing the greatest agony. Pain along the course of the ureter 
may sometimes be experienced, but as a rule it is not of diagnostic 
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importance. Of the renal symptoms, pain is the principal one "when 
it floes occur. The pain is referred to the loin or the hypochondriac 
region, and may radiate into the lower part of the abdomen, even into 
the labium of the side corresponding to the diseased kidney. A dull 
aching in the loin is often complained of, and a feeling of distress espe- 
ciall}’ on exertion. Sometimes the pain is not at all localized, and 
may be felt as a general backache in the lumbar region, being equally 
severe on either side. Fever is by no means a constant symptom, and 
Albarran* has shown that in more than one-half the cases of renal sup- 
puration caused by obstruction, fever is entirely absent. There may, 
however, be acute attacks of pain in the kidney, and these may be 
accompanied by prostration, with nausea and vomiting, sweating and 
fever. In such cases we may suspect a temporary complete occlusion of 
the stricture by a shred of necrotic tissue. During such an attack 
there is elevation of temperature, with chills and fever and general 
prostration, which last until the lumen of the canal has become patent 
again. The urine during an attack is clear, and when the attack is 
over there is a large discharge of purulent urine, which brings relief 
with it. As for general symptoms, they include headache, antemia, 
muscular weakness, disinclination to work, fatigue on slight exertion, 
and gastro-intestinal disturbances. The latter are verj' commonly 
found accompanying renal affections. The duration of the foregoing 
symptoms may be many years if the condition is not properly recog- 
nized and treated. 

On ph3'sical examination we may derive important information. 
Bimanual examination of the bladder sometimes elicits pain ; and if 
we examine the suspected ureter at the same time we may find that it 
is enlarged and boggy if the stricture is low down and the obstruction 
is complete, so that a condition of pyoureter exists. If the ureter is 
very much enlarged it may be felt abdominally, but the cases are rare 
in which this can be done. Over the kidney region, in the hypochon- 
drium, just below the ribs, pressure with the hand will generally evoke 
resistance of the abdominal muscles. This is a valuable sign indica- 
tive of inflammatory renal disease. Bimanual examination of the 
kidney ma_v detect enlargement if this is present. Fluctuation is rarely 
detected unless there is a large amount of fluid in the kidney. 

The changes viewed through the cystoscope may be those seen in a 
chronic cystitis with constant reinfection. There is great injection, 
affecting the whole surface of the bladder, especially in the neighbor- 
hood of the vesical neck and trigone. Small superficial ulcerations are 
scattered about here and there, especially in the vicinity of the ureteral 
orifice corresponding to the diseased side. The ureteral orifice is 
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sometimes quite deeply eroded if ulcerative changes are at all marked, 
and there may he considerable difficulty in locating the orifice, owing 
to the destruction of the landmarks. In such a case the opening may 
be sometimes found by seeing a gush of pus and urine Avell up from the 
bladder, in the vicinity of the spot where the eminence shonld be. The 
separated urines give evidence of value. On the affected side pyuria 
is marked. The amount of pus is always excessive, and collects at the 
bottom of the glass in quite a deep layer. This large amount of pus is 
quite diagnostic of pyelitic affections. Halle^ relates a case in which 
toward the end of life 300 grammes of pus were voided in twenty-four 
hours. The pus may have a fetid odor. Albumin is present in large 
amounts. The specific gravity is very low, and the reaction is usually 
acid unless the infection has been produced by one of the germs giving 
rise to alkalinity, such as the proteus vulgaris.’ The sediment contains 
the usual elements — casts, various forms of epithelia, and blood corpnscles. 

Some difficulty will sometimes be experienced in passing the stidcture 
with even a small-sized nreteral catheter; usually, however, with 
patience and continued effort this difficulty is overcome. When the 
stricture has been passed a gush of accumulated urine and pus rushes 
out of the catheter and at once establishes the diagnosis. 

Pour courses are open for consideration in the treatment of fibrous 
stricture with pyelonephritis and violent cystitis : The first is nephrec- 
tomy ; the second is gradual dilatation of the stricture with bougies, 
combined with repeated washings of the renal pelvis with antiseptic 
solutions carried up to the kidney by means of a long renal catheter ; 
the third is the performance of a cystotomy, with the idea of relieving 
the distressing symptoms on the part of the bladder and of allowing 
the kidney to go on to complete destruction, in the hope that it will 
atrophy and give rise to no further disturbance ; the fourth is making 
an artificial fistula above the strictured portion of the ureter. 

If it is tolerably certain that the kidney has ceased to be actively 
functionating, as determined by the examination of the separated 
urines, the methylene blue test, aud by cryoscopy, and it is fairly cer- 
tain that it is not worth saving, the idea of nephrectomy may be enter- 
tained. Nephrectomy may sometimes become imperative, as, for in- 
stance, when a general infection of the body threatens. Perinephritic 
abscess sometimes supervenes in these cases of pyonephrosis; and if 
the symptoms incident to such a complication are marked, as they are 
quite certain to be, the safest treatment is preliminary incision and 
evacuation of the pus, and secondary nephrectomy later, when the 
patient has recuperated from the acute septic condition. 

■ Log. cit., p. 113. 

= T. R. Brown. Johns Hopkins Hospital Reports, 1901, vol. s.. Nos. 1 and 2, p. 28. 



304 GARCEAU: URETERITIS IN THE FEMALE. 


The treatmeat of pyonephrosis associated with stricture by means of 
dilatation of the stricture, combined with repeated washings of the 
renal pelvis with antiseptic solutions, has much to recommend it, and it 
is especially to be considered in those cases of pyonephrosis which have 
not yet bean of sufficiently long duration to have destroyed a very 
large portion of the renal parenchyma. The method consists in pass- 
ing the renal catheter up to the renal pelvis through the stricture, 
which is at the same time dilated ; antiseptic solutions are then allowed 
to flow through the catheter, and local treatment is thus given every 
few days. Kelly‘ records a case treated in this way. The patient was 
a female, aged thirty-one years, with a spiral stricture of the ureter. 
The stricture was dilated with ease up to 6 millimetres, and the kidney 
and ureter treated with washings of bichloride of mercury solution in 
the strength of 1 : 150,000 to 1 : 16,000, and of nitrate of silver solu- 
tion in the strength of 1 per cent. The infection was cured and the 
pus disappeared ; but in spite of the dilatation of the stricture there 
still existed a condition of hydroureter, and the accumulated urine 
above the stricture was 100 cubic centimetres. Kelly thought the 
hydroureter to be due to loss of elasticity of the ureteral walls. Pawlik’ 
had a similar case of stricture, with pyoureter, which he cured after 
thirty treatments of the same nature as that employed by Kelly. Mor- 
ris’ reports another of Kelly’s cases in which a stricture and p)’’oureter 
were treated in this way without success. The patient had six treat- 
ments at intervals of twelve days, but as each treatment was followed 
b)’’ exacerbation of pain and distress, it had to be abandoned ; a uretero- 
vaginal fistula was finally made for the relief of the pyonephrosis. It 
would appear from the report of these cases that the method is some- 
times successful in relieving pain and distress, that it sometimes cures 
the patient, and that it is sometimes not tolerated at all. 

It will sometimes happen that the patient will not entertain the 
thought of nephrectomy. In such a case it is essential to do some- 
thing to relieve the distressing symptoms on the part of the bladder ; 
but if the kidney is the source of considerable disturbance from the 
accumulation of purulent urine within it, simple cystotomy will not 
give much relief except in so far as it relieves the vesical symptoms. 
With a “silent” kidney, however, cystotomy will at once put the 
patient in a condition of comparative comfort, and she enjoys life once 
more. It is possible at the end of many months that the kidney 
process may come to an end, and the final stage of inspissation and 
atroph}' takes place. It is conceivable under such circumstances that 


' Openulve Gynecology, vol. i. p. 438. 
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the patient might get entirely rid of her infection and recover, in 
which case the fistula might be closed. 

A fistula above the stricture may sometimes have to be made if for 
any reason nephrectomy or other methods of treatment are imprac- 
ticable. The indications are distressing focal symptoms on the part 
of the kidney. The fistula may be made into the vagina, provided the 
strictnre is low enough, or it may be made into the loin if the stricture 
is a high one. Subsequent nephrectomy should be entertained if this 
operation is practicable, depending on the decision of the patient and 
her general condition. 

Case I. — Mrs. C. F. B., aged^thirty-five years, was first seen in Sep- 
tember, 1898. She was a strong woman, of rather nervous tempera- 
ment, but under good control. Symptoms had been of two-years’ 
duration. Frequent micturition attended with pain were the first 
symptoms noticed. The desire to empty the bladder was constant, and 
urination was necessary every hour, day and night. The general health 
was excellent. On examination some sensitiveness was discovered over 
the course of the left ureter at the pelvic brim, and, vaginally, pressure 
over the same ureter was sensitive. On cystoscopic examination the 
urethra and whole bladder were generally injected, especially the left 
hemisphere, and particularly about the left ureteral orifice. The left 
ureteral eminence was covered and apparently obliterated by cicatricial 
tissue ; its orifice was not seen, and the ureter was not catheterized at 
this examination. Around the left eminence were many small, super- 
ficial ulcerated areas, about one centimetre in diameter, which bled easily 
on being touched with a probe. At a subsequent examination the left 
ureter was entered, and a tight stricture discovered about six centimetres 
from the ureteral orifice. Immediately on passing the stricture there 
flowed from the catheter eighteen cubic centimetres of purulent urine, 
thus proving a condition of dilated ureter with retention. The right 
ureteral urine was not remarkable, and showed a urea percentage of 
1.77 per cent. The left ureteral urine showed a urea percentage of 
0.63 per cent. It was of a pale, turbid color, containing a trace of 
albumin ; and the sediment, considerable in amount, consisted of pus 
chiefly, some medium-sized epithelium, a few round cells, and granular 
detritus ; no tubercle bacilli were found. Guinea-pig tests were nega- 
tive. As the patient refused any serious operation, an artificial vesico- 
vaginal fistula was made. Immediate relief followed, and she has been 
comfortable ever since. In this case there was undoubtedly a ‘ ‘ silent ” 
kidney which never gave any trouble. At present the patient is per- 
fectly comfortable, and she steadfastly refuses operation of any kind. 
She has had her fistula nearly five years. Lately an X-ray photo- 
graph was taken, with a negative result as regards stone. 

Case II. — Miss T., aged twenty-two years, was seen in January, 
1897. Six years previously she had a fall from a hammock, and from 
that time her symptoms began. When first seen she was in poor gen- 
eral condition. She had lost a good deal of flesh, was very ancemic, 
and was very nervous and irritable. She had never had any pain in 
either lumbar region, and there had never been any symptoms on the 
part of the kidneys to attract attention to them. The usual symptoms 



306 GARGEA.U: URETERITIS IN THE FEMALE. 

of cystitis were present in a marked degree, and constituted the prin- 
cipal source of suffering. On examination there was some resistance 
of the muscles over the right kidney, and vaginally the right ureter 
was larger than normal, and could be felt as a hard cord. The bladder 
showed the usual appearances of violent cystitis, including ulceration 
of the right ureteral orifice, which was entirely destroyed. 

On catheterizing the right ureter a tight stricture was discovered 
a short distance from the bladder. The left ureteral urine was normal, 
but the right ureteral urine contained a large amount of pus, casts of 
the hyaline and granular variety, and different sized cells. The urea 
percentage was 0.63 per cent., while on the left it was 2.4 per cent. 
Guinea-pigs were inoculated, but the result was negative. In Feb- 
ruary, 1897, a lumbar incision was made and the kidney removed. It 
was entirely destroyed, with the exception of the capsule and a small 
amount of tissue underneath it. The ureter was much enlarged and 
thickened, and admitted the little finger with ease. The operation 
was entirely successful, and the symptoms rapidly disappeared shortly 
after it was performed. She was last heard from in June, 1899. She 
was then W'ell and about to be married. There were no vesical symp- 
toms. 

Calculus i.v the Uheter. Complete obstruction due to calculus 
in the ureter has been, in the majority of cases, preceded by symptoms 
and signs pointing to calculus of the kidney. The effect of aseptic 
permanent closure of the ureter by this means is atrophy of the kidney 
within a few months, the organ becoming reduced to mere fibrous tissue. 
In the autopsy records of the Boston City Hospital is the report of a 
case in which a calculus was lodged in one of the two ureters leading 
from the same kidney. The portion of the kidney drained by this 
ureter was atrophied, while the other portion, which was the lower, 
was perfectly normal. Ralfe and Godlee' have recorded a remarkable 
case in which a calculus was present in either ureter simultaneously, 
iinuria followed, and an operation upon the right ureter discovered 
the stone impacted two inches below the pelvis of the kidney. The 
left ureter was then explored, but the stone was not found ; it was 
passed later. If infection has been present in the pelvis of the kidney 
before the stone has descended into the ureter, or if it has taken place 
subsequently, p 3 'eIonephritis follows in the kidney. Pyonephrosis is 
the final ending, the kidney being reduced to a thick-walled cyst con- 
taining much or little pus. In some instances of ureteral calculus the 
periureteral tissue is inflamed, and abscess may occur, resulting in 
fistula, which may open into the loin. In the autopsy records of the 
Boston City Hospital is the report of a case which presents unusual 
features. The patient during life suffered from obscure abdominal 
symptoms referred to the region of the left kidney. Death resulted 
from general peritonitis, and at the autopsy the left kidney was found 


> Clinical Society’s Transactions, London, 1SS9, p. 155. 
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lying beneatli a ruptured abscess cavity wbicb had no connection with 
the kidney or its capsule. In the ureter were found two stones, one 
lying impacted ‘13 centimetres below the renal pelvis, and another a 
short distance below this ; the ureter was not completely obstructed. 
Behind the ureter, and on a plane with the first stone, was a small 
abscess cavity, 3x2^ centimetres in dimension, in which there was a 
third stone ; this cavity was in direct communication with the large 
abscess cavity directly in front of the kidney. What probably hap- 
pened was gradual necrosis and solution of the ureteral wall, occa- 
sioned by the pressure of the first stone, which was the oldest one ; 
then secondary abscess in the periureteral tissue ; and, later, extension 
of the abscess to the region in front of the kidney. 

The ureter itself may become thinned by pressure, or it may be 
greatly thickened and dilated. Below the calculus the ureter may 
become converted into an impervious cord. Changes in the bladder 
are those due to cystitis. 

The symptoms of the affection are frequently obscure as regards loca- 
tion of the calculus. If high up calculus in the ureter cannot be 
diagnosed from calculus in the kidney, as the symptoms are identical 
in each. Sudden impaction is evidenced by severe renal colic and 
possibly hsematuria. After the first attack of renal colic the pain 
gradually subsides, and then come on the symptoms of pyonephrosis. 
The course now varies according as the infection is virulent. If it is 
virulent, focal symptoms point to the affected kidney; or, on the 
other hand, with a mild affection the patient may relapse into a condi- 
tion of toleration. The stone remains embedded in the ureter, and 
gradual disorganization of the kidney takes place. Some discom- 
fort and uneasiness may be experienced on the affected side, with 
occasional pain in the lumbar region. Sometimes a tumor below the 
ribs may be felt by the patient. The cystoscope may show changes in 
the vicinity of the orifice of the affected side, especially if there has 
been preceding cystitis. 

The urine in complete obstruction will not flow on the affected side, 
and this constitutes an important diagnostic sign. Periodical dis- 
charges of pus point to intermittent complete closure. 

The diagnosis is made by a careful survey of the previous history of 
the case. Previous attacks of hajmaturia are of great diagnostic value, 
as are also attacks of colic. The X-ray should always be used to 
determine the seat of the stone; it will not always be successful in 
locating it. If an exploratory incision is made into the kidney the 
diagnosis of ureteral obstruction may be made by passing a sound 
into the ureter from above, but the same result is arrived at by 
ureteral catheterization through the vesical route. If the latter is done 
the nature of the obstruction cannot, 'however, be accurately deter- 
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mined. Vaginal touch ■will sometimes locate a stone, which may he 
felt as a hard mass under the examining 6nger. 

The treatment of complete obstruction is surgical. As to the kind 
of operation selected, this will depend on the condition of the kidney 
and the length of time that impaction has existed. It is not proposed 
to discuss the various methods in detail. 

Tubercular Ureteritis. The frequency with which tuberculosis 
affects the ureter may be seen by the following figures : In 3424 
autopsies performed at the Boston City Hospital and at the Massa- 
chusetts General Hospital during the past ten years tuberculosis of the 
kidney occurred 64 times, of which cases 24 were of the caseous variety 
and 40 of the miliary. In the 24 caseous cases the ureter was diseased 
as well as the kidney ; in the remaining cases it was not affected. In 
194 cases of nephrectomies which I have collected from various sources, 
tuberculosis of the ureter was mentioned 27 times as a complication of 
the renal disease. Probably we may add to this number, allowing for 
cases not mentioned. 

In this form of ureteritis the ureter may be greatly increased in size. 
Usually the canal remains patent in spite of its tortuosity and in spite 
of the numerous shreds which descend from the kidney. Sometimes 
it does become occluded in this way, and when it does dilatation of 
the canal ensues as well as more rapid destruction of the renal tissue 
above. This dilatation may sometimes reach an 'enormous size, and 
the cavity thus formed may hold many ounces of pus. 

The symptoms referable to ureteritis are so masked and overshadowed 
by those produced by the renal and vesical tuberculosis that they at- 
tract little attention. The main symptom, and the one which may 
excite suspicion, at least, that the ureter has begun to be involved, is 
colic. This is produced by a shred of tissue which is caught in the 
ureter as it descends. 

On physical examination, if the disease has lasted any length of 
time, thickening of the ureter will always be found on vaginal exami- 
nation. This thickening is quite characteristic of the disease. It is 
readily detected by the finger, and it is felt as a solid cord running 
toward the pelvic brim. It is very tender to the touch, and pressure 
on it excites an urgent desire to urinate. Abdominally an enlarged 
ureter may be felt through the abdominal walls if the patient is thin, 
but not otherwise. The appearances seen through the cystoscope are 
charactei'istic, and are sufficiently marked to allow of a diagnosis being 
made in the majority of cases. The typical tuberculous ulcers, with 
their raised edges and excavated appearance, are very apt to be situ- 
ated near the orifice of either ureter, generally to the inner side, and 
miliary tubercles may be seen in the vicinity. In a very advanced 
stage of the disease, when the mucous membrane of the whole bladder 
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has been sloughed off, there may he cicatrices and corrugations. In 
such a case the diseased eminence may have disappeared as the result 
of the ulcerative changes, and there may be some diflSculty in finding 
the ureteral orifice. The urine gives changes such as would be ex- 
pected in pyelonephritis. There is abundant pyuria, and the amount 
of albumin is large ; casts, renal elements, shreds, and lastly the tuber- 
cle bacillus are found. If, however, the tuberculous disease has not 
gone beyond the limits of the ureter, and has not invaded the kid- 
ney, the amount of pus may be very slight ; this is a sure indication 
that the kidney has not been seriously involved, for with a large 
secreting cavity in the kidney the amount of pyuria on the affected 
side is always large. The diagnosis is easy. If a hard, thickened 
ureter is felt vaglnally, tuberculosis may be strongly suspected. Addi- 
tional evidence is furnished by the history of the case, the cystoscopic 
appearances, and focal symptoms on the part of the kidney. Finding 
the bacilli confirms the diagnosis. 

It will be interesting to give the results of operations which have 
been performed upon the ureter for tuberculosis. To the 194 cases 
of tuberculosis which I have examined may be added Bangs’^ list of 
nephrectomies, to the number of 135, and FacklamV list, to the 
number of 86, making a total of 415 nephrectomies. Among these 
cases total nephro-ureterectomy was done 16 times, with but 1 death. 
The results were most excellent. Of the 16 cases 3 have survived two 
years or more and 1 of them four and a half years, and all the rest 
were doing well at the time of the report except one, which was im- 
proved only. The case which has survived four and a half years is one 
which occurred in my own practice. The patient was a girl of twenty, 
and nephro-ureterectomy was done in two sittings, and the tuberculous 
bladder cauterized throughout on two occasions under ether. She is 
perfectly well to-day, and does not exhibit a sign or symptom of 
tuberculosis. Of the partial resections of the ureter with nephrectomy 
there were 10, with no mortality; 1 of these died later; 3 were 
improved ; in 3 the duration was not given, but they were doing well ; 
and in the other 3 the progress was satisfactory. Of the cases among 
the 415 nephrectomies in which the ureter was known to be diseased, 
but was abandoned, there were 36. Analyzed, these cases were as 
follows ; 

1 Annals of Surgery, 1898, No. 27, p. 20. 

2 Die Wegen NIerenphthlsle Vorgenommenen Nephrotomien, etc. Arohiv. fUr kilnisohe 
Chlrurgle, 1893, vol. xlv. p. 715. 
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Total number 

Operative deaths 

Operative recoveries . . . . 

Percentage of operative deaths . 

Operative deaths 

Pulmonary phthisis .... 
Tuberculosis of opposite kidney . 
Cause not stated .... 

Urtemia 

Exhaustion 

Anuria 


SC 

. 11 
. 25 

SO per ct. 

. 11 
3 
2 


1 

1 

2 


11 


Deaths later 7 

(One year or under C) 

Tubercular meningitis 1 

Tuberculosis of opposite kidney 2 

Pulmonarj’ phthisis 2 

Cause not stated 1 

(Seven years 1) 

Tuberculosis of opposite kidney » 1 

7 

Improved (duration, a few months to five years ; persistent 

pyuria complained of in all) 5 

Recoveries 13 

Duration not given 5 

One year or under 2 

Two years 3 

Four years 8 


13 86 


o 


We note that complete recovery may take place even if the ureter 
has been abandoned. On the other hand the mortality is quite 
large (50 per cent.), the deaths being either immediate (30 per cent.) 
or remote (20 per cent.). The cause of death in almost all the cases 
was tuberculosis in some form, suggesting, at least, that the tuberculosis 
of the ureter might have been the infecting centre. In one case such 
a result took place after a lapse of seven years. Among the ill results 
of abandoning the ureter are fistulm, secondary abscess if the ureteral 
stump is buried, continuance and persistence of the pyuria. hIcCosh' 
reports the case of a man nephrectomized three years previously in 
whom a secondary abscess developed at the site of the ureteral stump. 
In another of his cases a secondary ureterectomy was required after 
nephrectomy, the ureter having become enlarged by a collection of 
pus within it. It is known, however, that a tuberculous ureter will 
sometimes atrophy. Brown^ relates a case of a boy neplirectomized in 
Avhom the diseased ureter atrophied to a great extent ; but the boy died 
seven months later of tuberculous meningitis, and at the autopsy tubercle 
bacilli were found in the ureter which had been abandoned. 

To sum up, it appears that if the ureter is abandoned further com- 
plications may be expected, and the most to be dreaded is tuberculosis 
in some other part of the body. The excellent results obtained by 


' Annals of Surgeiy, 1699. vol. xxix. p. 757. 


Ibid., p. 755. 
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total and partial ureterectomy encourage the belief that it will be 
more commonly done in the future. It seems proper to insist that 
total nephro -ureterectomy should be done in all cases in which the con- 
dition of the patient warrants it. The added risk of the operation is 
very slight if the general condition is even fair. 

There are some cases of ascending infection in which the ureter 
becomes progressively larger from below upward. In such cases the 
extension to the kidney is by actual growth of the disease along the 
course of the ureteral wall. The separated urines may show only a 
slight degree of pyuria on the affected side, but the diagnosis is easily 
made by the thickened ureter vaginally, the vesical appearances, and 
by finding the bacilli. The treatment of the case will depend on the 
extent of the ureter involved. If a small portion only is diseased it 
may be possible to divert the ureter into the summit of the bladder 
and excise the lower portion, including the ureteral eminence and 
possibly a portion of the bladder, depending on the extent of the 
* disease. 


GONORREOEAL VULVOVAGINITIS IN CHILDREN. 

By Richard F. Woods, A.M., M.D., 

OF PHILADELPHIA. 

The severe results of vulvovaginitis in the young are of sufiicient 
importance to warrant a more careful study of the character and mode 
of infection of this disease. I think it is practically certain from 
looking over the different series of cases reported, and from a careful 
study of ray own, that most of these cases of vulvovaginitis are gonor- 
rhoeal in nature. I think, moreover, it is equally certain from these 
same collected cases that this disease in children is of much greater 
danger than is commonly supposed, and that the results are sometimes 
appalling. That the greatest care and thoughtfulness should be exer- 
cised with a vaginal discharge in children, both in regard to the local 
treatment, the care of the eyes, and infection to others, I am sure all 
who have had these cases to deal with will agree. The medico-legal 
aspect of the case also makes it of great importance. The knowledge 
which we have of the superstitious belief among the poorer classes, 
especially among the negroes, that connection or attempted rape with 
a virgin will cure the gonorrhoea in a male, made many, before the 
fact of the facility of contagion from other sources was known, jump 
at the conclusion of rape, and even now there is no more delicate or 
difficult medico-legal problem with which physicians are called on to 
deal. 

VOL. 125, NO. 2.— FEBETJABY, 1903. 
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The publications of Pott, von Duche, and Spaeth, ^Yhich first placed 
the so-called vnlv’^ovaginitis of infants among the gonorrhoeal affections, 
have been followed by reports of many cases, the large majority of 
which are gonorrhoeal. In 1885 Prankel in 62 cases which he exam- 
ined with the microscope found diplococci which resembled in appear- 
ance the gonococcus of Neisser. Cseri also in 26 cases which he reported 
discovered a diplococci, which led him to think that all his cases were 
gonorrhoeal in origin, although his cultures and inoculations were prac- 
tically negative. Morse reports 21 cases, in 16 of which he was able 
to demonstrate the gonococci to his own satisfaction ; and Cohenbrach 
found the gonococci in 20 out of 21 of his cases. Suchard reports 12 
cases due to infection by towels, all of which he believes were gonor- 
rhoeal ; while Weil believes that he traced 30 of his cases to infection 
from a rectal thermometer. 

Skutsch’s article is very interesting as showing how easily the infec- 
tion may travel. He reports 160 cases of vulvovaginitis contracted b}" 
using the free baths at Posen. All the children had most of the symp- 
toms of gonorrhoea, intense pain on urination, and in some of the cases 
there were marked constitutional symptoms. The bathing water was 
not changed frequently, and several children bathed together in the 
same tub. Dr. Steinschneider examined the discharge from 140 cases, 
and in 60 of them found gonococci. He came to the conclusion that 
all of the cases were gonorrhoeal in origin. 

In a large number of cases that Pott reported he considered that 
the origin of most of them was gonorrhoeal ; 1 in 8 of his cases had 
congenital syphilis, while only 3 in 86 cases followed attempts at rape. 

O’Doaavan makes the statement that in vulvovaginitis among negro 
children the slide invariably shows gonococci. Williams found the 
gonococci of Neisser in 4 out of 5 cases that he reports. Atkinson 
discovered 6 cases, all sleeping in the same dormitory, in an institution. 
Close questioning of some of the larger girls revealed the fact that they 
had been titillating the genitals of the smaller girls. In a year the 
institution was pervaded by a contagious ophthalmia. He comes to 
the conclusion that the vulvitis was caused by the ophthalmia, and not 
vice versa. Martin inoculated the pus from an infant, suffering from 
vulvovaginitis, into the urethra of a man ; a severe gonorrhoeal urethritis 
followed. 

With such an array of testimony it would seem certain that the great 
majority of all cases of vulvovaginitis in children are of gonorrhoeal 
origin. We must remember, however, that the mere finding of diplo- 
cocci in the vaginal discharge is by no means positive. There is a 
great variety of diplococci in the vaginal secretion, as Hamm has 
shown ; and while there is very little doubt, from the symptoms and 
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microscopic findings, of tlie gonorrhseal origin of most of the reported 
cases, still tlie doubt does remain until tbe gonococci in each case have 
been cultivated and inoculated. 

In regard to the other causes of this disease, the following classifica- 
tion is, I think, sufficient : 

Catarrhal. 

Filth. 

Exanthemata. 

Traumatic. 

Rape. 

Masturbation. 

Mechanical injury. 

Infectious. 

Oxyurides. 

Bacteria, pathogenic. 

Atkinson lays down ulcerative stomatitis as a cause. Sheffield thinks 
that masturbation is a result more than a cause. 

I can find very few cases where there was a coexistence of the oxyuris 
vermicularis, and none in which they have been definitely proven to 
have been the original cause. There is no doubt that they sometimes 
are the exciting cause, just as a scrofulous diathesis, filth, etc., may 
start the disease ; but they are certainly rare compared to the gonor- 
rhoeal origin. 

Gonorrhoeal vulvovaginitis apparently can be contracted from towels, 
bathing vessels, sheets of the bed, etc., as has been shown from the cases 
above reported, the unprotected and prominent vulva in children seem- 
ing to be an easily accessible position for the inroads of the gonococci. 
Currier believes that an infant may be infected by its mother during 
parturition. This, I think, has occurred in the second case I report. 
Matin reports that a girl, aged six years, who contracted gonorrhoeal 
ophthalmia from her older sister — with whom she slept and who was 
suffering from a vulvovaginitis — by sliding down on the sheets and 
getting the eye infected in this manner. 

The microscope is the only means of telling the infectious from the 
non-infectious, and it is a good rule, as Williams suggests, to consider 
all cases infectious. 

The symptoms seldom vary, and are generally typical. The vulva 
is bathed in a yellowish or whitish, thick discharge, which on pressure 
seems to exude from the vagina. The vulva and vagina in advanced 
cases are swollen, red, and painful on pressure. There is a slight rise 
in temperature, and constitutional symptoms sometimes are marked. 
Painful urination is not a constant symptom, although I think that the 
urethra is involved in infantile vulvovaginitis as often perhaps as in 
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goaorrhoea of the older women. In my Cases II. and IV. there was 
painful urination, although in Case II. it was rather uncertain. In 
Sheffield’s table, out of 65 cases 13 presented severe symptoms of ardor 
urinse. Cystitis is perhaps a rare symptom, although Cohenbrach, 
Comby, and Reblaud report it as a complication in some of their 
patients. Ophthalmia is the most common of all the complications. 
In Leszynsky’s report, 18 children out of 35 contracted purulent 
ophthalmia. It occurred in none of my cases. Heart lesions are 
sometimes found accompanying vulvovaginitis, and arthritis, accord- 
ing to Storer, is quite common in the gonorrhoeal form of this disease. 

Hartly tells us of a patient of his — a girl, aged five years, suffering 
from a purulent vulvovaginitis — whose ankle became much swollen 
and presented all the appearances of gonorrhoeal rheumatism. He also 
reports four other cases of rheumatism in children suffering from vulvo- 
vaginitis, and in one of these cases gonococci were found in the fluid 
from the joint. 

The most severe and dangerous complication of infantile vulvo- 
vaginitis, however, is acute peritonitis, caused by the ascent of the 
infection up the uterus and tubes into the peritoneal cavity. Many 
cases of this kind have been reported. Stevens reports a case of 
a child, aged four years, suffering from a vaginal discharge, devel- 
oping all the symptoms of acute peritonitis. The child soon went 
into collapse, and died. The leucorrhceal discharge he found by 
questioning to have been present for some time. Huber describes 
the case of a girl, aged seven years, who was suffering from a vaginal 
discharge; no microscopic examination was made. She developed 
symptoms of peritonitis. The diagnosis of ruptured appendix was 
made, but the operation revealed a normal appendix. There was gen- 
eral peritonitis, and the right tube was very much thickened and in- 
flamed, e%ddently the channel by means of which the infection had 
travelled. He also saw a girl, aged eleven years, Avith an exquisitely 
tender and enlarged ovary and tube, who was suffering from a vaginal 
discharge. Sanger gives an instance of a girl, aged three years, who had 
peritonitis in consequence of gonorrhoeal vulvovaginitis. Caille has 
seen a case, in an infant, aged five months, whose father was suffering 
from gonorrhoea. The child, who had ophthalmia and vulvovaginitis, 
finally developed peritonitis and died. There is very little question 
that in all these cases peritonitis was caused by the infection starting 
from the vulvoAnaginitis. Max found pus in the Fallopian tubes of 
children three times at autopsies. Sanger is perhaps right when he states 
that the cases of unexplained pelvic disease in virgins can be referred 
back to an infantile salpingitis that remained quiescent until puberty 
— .an infantile salpingitis that owed its origin to a vulvovaginitis. 
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Sterility is in some women due to the same cause ; and I think we will 
all agree with Currier when he says “ it seems probable that many of 
the deformed and underdeveloped uteri with which are associated so 
much dysmenorrhoea, etc., are the consequence of infantile vulvo- 
vaginitis.” 

With all these complications and insidious sequelse, how frightful the 
disease becomes. It is not merely a mild secretion which is caused by 
a cold or slight inflammation, and warranted to recover in a few days 
or weeks ; it is a disease which bears grave and serious dangers, and 
should not be passed over lightly, but should be watched with the most 
faithful vigilance and precaution, and fought, step by step, until it is 
entirely eradicated and no doubt remains as to a complete cure. 

In regard to treatment, I found the following very satisfactory in my 
cases : Cleanliness was enforced and proper hygiene attempted. The 
children were given small doses of quinine or syrup of the iodide of iron, 
three times daily. Strict attention was also paid to the bowels. Potas- 
sium permanganate was used in all the cases. A solution of 1 :1200 
to start with was used slowly through a rubber catheter ; this was grad- 
ually increased until a strength of 1 :2000 was reached. The douches 
were given twice daily, the genitals being thoroughly cleansed with 
soap and water before each treatment, and powdered boric acid was 
introduced into the vulva and blown into the vagina with a powder- 
blower after each douche. 

Currier uses nitrate of silver, 2 per cent,, in gonorrhoeal forms. Storer 
advises that the infant of a gonorrhoeal mother should have the genitals 
protected as well as its eyes, and should not be allowed to sleep with 
its mother. He thinks the greatest care should be taken to prevent 
ophthalmia, even to confining the hands ; and the eyes, besides being 
washed with soap, should be washed in a bichloride of mercury solution 
every morning, as they are more liable to become affected during the 
night. Sheffield believes that the only preventive for ophthalmia is 
binding the eyes at night, and that nitrate of silver, 10 grains to the 
ounce, is an excellent abortive in the early stage of lacrymation. Pott 
advises bougies of iodoform ; Pozzi, insufflation of iodoform ; while 
Marfan uses bougies of alumnol, 2 per cent. 

The histories of my own cases are as follows : 

Case I.— M. P., aged three years. Three months ago her mother 
noticed a profuse discharge, which had caused a great deal of irritation 
and discomfort.^ The child’s undergarments were constantly soiled and 
stained. Examination revealed the labia reddened and swollen, bathed 
in a white, thick discharge. There were no symptoms of infection of 
the urethra. 

_ Case II. — H. C., aged three months. The child has a vulvovaginal 
discharge, which has been present since birth. The mother thinks that 
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urinatioQ gives the child some pain, as she cries when she performs the 
act. Vagina exudes a thick, yellowish discharge, which bathes the 
vulva. The mother was examined and found to have a vaginal dis- 
charge and some slight urethral discharge. The discharge of the mother 
was examined for gonococci, but none could be found. She admits that 
her husband suffered from gonorrhma some time before her child was 
born, but is uncertain in regard to the date ; moreover, she states that 
her labor was a very ditScuit one, a'nd she thinks “ that the child was 
born feet foremost.” I think it is probable that it was a breech pre- 
sentation, and that the child was infected at birth. 

C^iSE III. — A. W., aged eight years ; has had a vulvar discharge 
for two weeks. Her symptoms and the examination were similar to 
the other cases. 

Case IV. — M. W., aged ten years; is a sister of Case III. She has 
had a vulvovaginal discharge for three weeks. She has always slept 
with her 3'ounger sister. Both these children were brought to see me 
by the mother, who thought rape had been attempted. She thinks 
that her son, who is eighteen years of age, has gonorrhoea, but of this 
she is not positive. I think the elder girl was infected either by a 
utensil or a cloth of some kind, and in turn infected her sister, with 
whom she slept. 

Case V. — P. H., aged four years ; has suffered from vulvar discharge 
for three weeks ; some pain on urination. The mother says that two 
weeks ago the child had inflamed eyes ; when she presented the child 
for examination, however, there was no evidence of ophthalmia. 

I will now state the results obtained from the cultures and the micro- 
scopic examination of these cases. ' 

The test of the gonococci in the cultures is their growth on a medium 
of hj'drocele fluid and agar and their refusal to grow on plain agar. 
This procedure was attempted in every case except one. How success- 
ful was the result the following will show : 

In Case I. the discharge was stained with gentian violet. Diplococei ‘ 
were present, which were decolorized by Gram’s solution. Cultures 
were attempted in agar and hydrocele fluid and a growth obtained. 
This was examined and found to contain diplococci, which were decol- 
orized by Gram’s method. A growth was obtained on agar, however, 
which makes the diagnosis uncertain. I still believe the gonococci to 
have been present mixed with some other organism, which developed 
on the plain agar. 

In Case II. diplococci were found which were not typical. Ho growth 
was obtained on hydrocele agar. This case I consider negative. 

In Cases III. and IV. the result was absolutely positive. Gonococci 
were found, which were decolorized by Gram’s solution, and typical 
cultures were obtained on hydrocele agar, but no growths took place 
ou plain agar. I consider both these cases to be gonorrhmal. 

In Case V. examination of the discharge showed diplococci in the 
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cells, aad they were decolorized by Grain’s method. This patient was 
to return for a culture, but, unfortunately, disappointed us and remained 
away. Although the cultures were not obtained, T consider the case to 
be gonorrhoeal in nature. 

In consideration of the difficulty in growing gonococci and the lia- 
bility of a mixed infection, I think the probability is that all the cases 
I report were suffering from gonorrhoeal vulvovaginitis ; however, the 
results obtained in the laboratory are the only positive ones, and show 
that out of five cases two were proven to have gonorrhoeal vulvo- 
vaginitis, one was uncertain, one was negative, and in the other no 
culture was made. 

I wish to express my thanks to Dr. Longcope, of the Ayer Labora- 
tory of the Pennsylvania Hospital, for his kind assistance to me in my 
investigations. 
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MEMOIR OF J. M. Da COSTA, M.D. 

By Mary A. Clarke.' 

Jacob Mendes Da Costa was born on tbe Island of St. Thomas, 
West Indies, on February 7, 1833. His father was John IMendes 
Da Costa, who lived at leisure as a gentleman of wealth in the West 
Indies, where his ancestors had been bankers and planters. His mother 
was a woman of great force and beauty of character. She was wise 
with a knowledge of the world, but had the simplicity and charm of a 
pure, tender-hearted, affectionate woman. The Da Costa family was 
an ancient one, of Spanish and Portuguese extraction. In the six- 
teenth century some of its members passed over into Holland, others 
settled in England, and through the English branch the subject of this 
sketch traced his descent. 

The parents of Dr. Da Costa removed from the Island of St. Thomas 
when he was about four years of age. He remembered vividly a great 
conflagration that occurred shortly before this event, and could recall 
the ship on which they departed. For many years they resided in 
Europe, where careful attention was paid to the education of the 
children, largely by private instruction. Dr. Da Costa and his brother 
Charles were for three years at a gymnasium in Dresden, preparing 
for the University, and living under the care of old friends of their 
parents. On returning home, in 1849, a letter from these friends 
accompanied them, and an extract from this forms a pleasing picture 
of the two promising youths. 

“ Both return as you intrusted them to our care. Their hearts are 
as innocent and sincere as when they came to us. You will find their 
talents desmloped, their characters confirmed, their minds aspiring to 
everything that is good, right, true, and noble ; their manners gentle 
and pleasing. Both are healthy and strong. As long as we shall live 
they will remain dear in our remembrance.” 

As a gymnasium student Dr. Da Costa devoted his time chiefly to 
the study of the classics and the modern languages, in which he became 
proficient, not only speaking French and German with perfect purity 
and great fluency, but acquiring, later, a reading knowledge of Spanish, 
Portuguese, Italian, and Dutch, while in the classics he was so thor- 
oughly grounded that they remained always a source of delight. While 
in Dresden he worked very hard, and had no time to engage in sports 
such as are now in vogue among students. Except for lessons in 
fencing, dancing, and music, he knew little of recreation. During his 


I For many years the private secretary of the late Dr. Da Costa. 
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youth financial reverses fell on the family, and on reaching manhood 
he had his way to make as many other young men. 

Dr. Da Costa maintained, in after life, that he had no special talent 
for medicine. He thought that a man who succeeded in one career would 
have succeeded equally well in any other, hard work being the main 
factor, with something due to natural bent and favoring circumstances. 
In youth his tastes inclined him to politics or diplomacy ; hut friends 
dissuaded him, and he turned to the study of medicine, entering the 
Jefferson Medical College of Philadelphia in 1849, and graduating there 
in 1852, at the early age of nineteen years, his thesis being “ Epithe- 
lial Tumors and Cancers of the Neck.” In September, 1863, at the 
instance of Doctor, now Monsignor, Doane, he was made a Master of 
Arts of Burlington College, New Jersey. 

After graduating in medicine Dr. Da Costa spent eighteen months in 
Paris and Vienna, pursuing chiefly the study of pathology and of in- 
ternal medicine. While in Paris he lived in the Quartier Latin. He 
worked exceptionally hard, seizing the advantages offered by attend- 
ance at the various hospitals — ^I’Hotel Dieu, la Charite, I’Hopital des 
Cliniques, la SalpetriSre, Lourcine, and I’Hopital du Midi. His favorite 
professors were Trousseau, Orfila, N^laton, and Ricord. Early every 
morning he frequented the hospitals, attended private courses of all 
kinds during the day, and thus obtained special instruction from the 
internes and the young professors agr4g4s. He learned bandaging 
from the well-known and marvellously skilful “ Pere” Ribail, and also 
found time to take instruction in water-color painting. 

His admirable knowledge of the language enabled him to make a 
far better use of his opportunities than was usual with American 
students. He enjoyed the drama, and eagerly sought by such means 
to enrich his store of choice and idiomatic French ; and while acquir- 
ing the language he gained also an insight into the habits and customs 
of old Paris. In later life he loved to revisit the old book-stores on the 
quays, the restaurants, and even the same shops he had frequented 
when a student there. 

In Vienna he was associated with August Klaatsch, the German 
physician and writer ; and here he became the pupil and, indeed, the 
friend of Hyrtl, who presented to him a collection of microscopic speci- 
mens prepared by his own hands. These were subsequently given by 
Dr. Da Costa to the Biological Department of Columbia University, 
which had been endowed by his brother, the late Charles M. Da Costa. 

In 1853 Dr. Da Costa returned to Philadelphia. He was soon ap- 
pointed one of the physicians to the Dispensary attached to the Moya- 
mensing House of Industry. He opened an office at No. 212 South 
Eleventh Street. Here he at once began the practice of medicine, 
and the instruction of students in physical diagnosis. These practical ' 
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classes in diagnosis were composed of ten or twelve young men — students 
and often graduates of medicine — and were exceedingly popular. 
There were three or four classes each year, and they were always filled 
in advance. Dr. Da Costa continued this mode of teaching until he 
became a lecturer on clinical medicine at the Jefferson Medical College. 
Prom such beginnings his practice grew slowly, but surely. It is true 
he passed through the usual dreary time awaiting its arrival, and he 
admitted having spent, like many another young doctor, a whole 
summer in the office of an absent physician, with little but thanks for 
the time and labor. 

He early made investigations into the nature of yellow fever which 
called forth expressions of appreciation from Een6 La Eoche, at 
that time recognized as an authority in all pertaining to the disease. 
In 1854 he edited Kolliker’s Manual of Human Histology, which had 
been translated by George Busk and Thomas Huxley. His paper, 
“ Eesearches into the Nature of Typhus,” was considered particularly 
valuable, and the young physician became known as a clear and 
brilliant writer as well as an original investigator. 

In 1860 his class on diseases of the thoracic viscera passed a resolu- 
tion of thanks, declaring they had ever found him “ a courteous and 
accomplished gentleman ; a zealous and skilful teacher ; an eloquent 
lecturer, eminently accurate in all the attainments which mark the 
scientific physician.” 

When the Medical Diagnosis appeared, in 1864, it claimed the admir- 
ation of the medical world. It was the forerunner of other woi’ks of 
its kind, but has held its place during thirty-eight years. New works 
have appeared, some modelled on its lines, but none has rivalled it 
in scope, in teaching power, or in its matchless grace of composition. 
Competent critics have pronounced it to be the most elaborate work on 
diagnosis in the English language. Even in the library of the irregular 
practitioner it has an exalted place. As was stated by a journal of 
the day, in 1871, “Dr. Da Costa’s Diagnosis will forever remain a 
monument to his ability, even though future labors were wanting to 
ornament and rear higher the shaft.” 

The book passed through successive editions, always in demand and 
always meeting the wants of the profession. The original plan was 
strictly adhered to, but new matter was constantly added, while the 
obsolete or that which had become untrustworthy was eliminated. 
The ninth edition was issued to the world just as its author was called 
away from this life. It had been delayed bj’’ the great fire that destroyed 
the building of the publishing company, and with.it all the copies 
of the just printed book. Fortunately the advance sheets used for 
indexing had been preserved, and from these the reprinting went 
speedily forward. A proposition to condense the work and make it 
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conform to the limits of a text-book had been rejected, the writer pre- 
ferring, when there should be no longer a demand for the work on its 
present lines, to let it go out of print entirely. The Diagnosis has been 
translated into German, Russian, and Italian, the German translation, 
issued in Berlin, having reached several editions, while French, Span- 
ish, and Hungarian translations have been projected. 

Dr. Da Costa became Visiting Physician to the Pennsylvania Hospital 
in 1865, and this association continued for thirty-five years. His 
love for the institution was a part of his life, and his character and 
labors added to its renown. With the lapse of years, honors and 
duties, one by one, were resigned, but to this he clung with never- 
failing affection and zeal. In 1897, at the opening of the Garrett 
Memorial building, in its splendid operating amphitheatre he deliv- 
ered an address in which he reviewed the history of the beneficent 
institution and foreshadowed its perfection in the future. 

At the close of the Spanish War the hospital became crowded with 
the soldiers brought from Porto Rico and the camps, and a call was 
made upon the staff for extra services. Dr. Da Costa came at once to 
the hot city and bore his part, personally examining forty or more 
typhoid cases daily. His treatment of these fever-stricken soldiers 
was attended with wonderfully good results, and he embodied his ex- 
perience and observations in several papers, which he soon after pub- 
lished. ‘ 

In March, 1866, Dr. Da Costa became a lecturer on clinical medicine 
at the Jefferson Medical College, and in October, 1872, was elected 
Professor of the Theory and Practice of Medicine, succeeding to the 
Chair made vacant by the death of Professor Dickson. Here the most 
important work of his life was done, and his name must ever be in- 
separably connected with that of the institution. His fame as teacher, 
lecturer, and author travelled to distant countries and attracted pupils 
from everywhere to study under his' guidance. Among his colleagues 
were the elder Gross and Pancoast, and near and far, in the great 
cities of the country and in remote hamlets, these three are spoken 
of by men who studied under them as “the great trio.” In 
March, 1884, Jefferson conferred upon him the degree of Doctor of 
Laws. 

The resignation of his professorship, in the spring of 1891, came as 
a surprise to many, and occasioned profound regret to his colleagues, 
and, in fact, to the whole profession. It was almost immediately after 
the delivery of a touching and powerful valedictory, which only one 
colleague knew was his farewell. The college, as soon as his resigna- 


1 Cases of Typhoid Cholecystitis Ending in Recovery, 1899 ; Phlegmasia Dolens in Typhoid 
Fever, Especially ns Observed among Soldiers, 1899; Anomalous Eruptions in Typhoid Fever, 
1899. 
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tion had beea accepted, elected him Emeritus Professor, which position 
he held until his death. 

As a teacher he felt that he had met with his greatest success in life. It 
has been stated that his public clinics were a feature in the medical prog- 
ress of Philadelphia. Who can forget the magnetism of his teaching, 
the erect figure and calm face, the musical voice — slow, clear, yet 
sufiiciently loud, and so graduated as to be heard by the entire audi- 
ence? His style was simple, clear, and concise. The writer overheard 
one of his students say, at the conclusion of a lecture, “Da Costa 
always puts the thing in a nutshell.” Even members of other profes- 
sions delighted to be among his hearers, and a lawyer from a distant 
city admitted that it had been his habit for years to spend three da 3 's 
of every winter in Philadelphia in order to hear Dr. Da Costa lecture; 
yet, strange to say, few comments have appeared in print about his 
ability as a lecturer. 

As a consultant he was ideal. Quick and keen in diagnosis, he was 
ever in sympathy with the perplexities and trials of the young practi- 
tioners. When he found them following a wrong diagnosis or erring in 
treatment, he gently admonished them in private, and thus enabled them 
to retain the confidence of the patient and family. Many doctors came 
to him in times of doubt or discouragement. From Maine to Oregon 
came letters and patients from the pupils who held him in affectionate 
remembrance. 

Strange tales are told of his skill in diagnosis — one, often repeated, 
of a man being brought into the reception room of the hospital, where 
Dr. Da Costa, earnestly regarding him, declared him to be suffering 
from an abscess of the liver ; looking again, still more earnestly, he 
pronounced him to have three abscesses, which proved to be the 
case. 

During all these years he was writing, pamphlets and essays appear- 
ing in r.apid succession — among them his paper “ On Irritable Heart,” 
which led to the general adoption of the name for this disorder ; it 
was published in the Medical Memoirs of the United States Sanitary 
Commission, translated into German by Seitz, and issued in Berlin as 
a separate publication. Another was his Toner Lecture on “ Strain 
and Overaction of the Heart,” delivered before the Smithsonian Insti- 
tution, in Washington, in 1874. Both were elaborate papers which 
presented a new view of the whole subject of diseases of the heart. 

His work on Inhalations appeared in 1867. In 1878 he published 
Harvey and His Discovery, regarded by himself as his best production, 
but which failed to elicit general appreciation ; this was republished, 
with notes, in a second edition. Starvation Fever, in 1880 ; The Fluorides 
in Medicine .and Hervous Symptoms in Lithmmia, in 1881; Pathology of 
Tubercle, in 1882, and Cocaine in Hay Fever, in 1885, quickly followed. 
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“ The Higher Professional Life,” a valedictory delivered in 1883, is 
one of his most graceful compositions. 

Two important essays were the Middleton-Goldsmith lecture, “ Eela- 
tion of the Diseases of the Kidneys, especially the Bright’s Diseases, to 
Diseases of the Heart,” delivered in 1888 before the Kew York Patho- 
logical Society ; and, in 1893, “The Albuminuria and the Bright’s 
Disease of Uric Acid and of Oxaluria ” — a previously but little appre- 
ciated form of disease, which, in consequence, is now called by the 
name of “ Morbus Da Costae.” His lectures on “ Cerebral Eheuma- 
tism,” on “ Valvular Diseases of the Heart,” on “ Malarial Paralysis,” 
and that on “ Lithsemia,” delivered before the University of Pennsyl- 
vania in 1894, as well as his later papers — “ Cardiac Asthenia,” in 
1894; “The Significance of Jaundice in Typhoid Pever,” in 1898; 
“ The Coexistence of Malaria and Typhoid ” — have all given a deeper 
insight into these diseases, their causes, nature, and cure. 

Among his most finished addresses — one teeming with noble thought 
and indicating profound research — ^was “ The Scholar in Medicine,” 
delivered before the Harvard Medical Alumni Association in 1897, at 
which time Harvard conferred upon him the degree of Doctor of Laws. 
In referring to Dr. Da Costa’s attainments a journal of the day 
expressed the conviction that “ Harvard voiced the universal sentiment 
of the physicians of America that this is the man whom we delight to 
honor. His work, teaching, example, and advice have done so much 
to advance the art and science of medical practice that no honor could 
be too great an acknowledgment.” 

Dr. Da Costa’s work has been much quoted by other writers. Pro- 
fessor Friedrich examined carefully his essay on “ Influence of Eespi- 
ratory Percussion,” verified it, and adopted it. Professor Jaccoud, 
too, made long extracts in his Pathology from the paper on “ Eesearches 
in Typhus.” Fagge, in his Principles and Practice of Medicine, refers 
at length to the paper on “ Irritable Heart.” 

Upon Commencement Day, 1892, Dr. Da Costa received from the 
University of Pennsylvania the honorary degree of Doctor of Laws; 
and at the bestowal of the degree, in acknowledgment, he happily 
responded, “ Tibi prefecto insigni, et Universitati celeberrinae, cujus 
fama, te agendo, ubique per terras augetur, ex imo pectore, gratias 
do.” In February, 1899, he was made a Trustee of the institution. 
During the last year of his life he was much engaged with the pro- 
posed changes in the kledical Department, and he became one of the 
founders of a retiring fund for professors. 

Dr. Da Costa always felt a lively interest in military matters. During 
the Civil War he was made Acting Assistant Surgeon of the United 
States Army and assigned to duty at the military hospital at Sixteenth 
and Filbert Streets, Philadelphia. Here he gathered much of the 
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material for his paper on “ Irritable Heart.” In 1892 he became a 
member of the Military Service Institution of the United States, and 
read its journals regularly. In 1896 he delivered an address of wel- 
come to the Association of Military Surgeons, then assembled in Phila- 
delphia, which evidenced an intimate knowledge of the changes in 
modern warfare, and was a beautiful tribute to the gallantry and 
devotion of the medical men whose names are illustrious in the annals 
of war. 

He always took pride in his connection with the College of Physi- 
cians of Philadelphia, one of the oldest and most influential medical 
societies in America, of which he became a member in 1858, and of 
which he was twice President, serving from 1884 to 1886, and again 
from 1895 to 1898. He loved this ancient institution with undimin- 
ished affection until the last hour of his life. Its motto, “Non sibi 
sed toti,” as he so fitly said in an address in 1885, encouraged its sons 
not to rest until they had permanently enriched the science for which 
they were banded together. He believed, with Kush, that if the Col- 
lege continued as discreet as it should be in the admission of members 
its fellowship would become in time “ not only a sign of ability, but 
an introduction to business and reputation in physic.” On this occa- 
sion he expressed the opinion that the College itself was at fault for 
not being rightly known to the public nor sufficiently appreciated, the 
College being inclined to keep within itself and to refrain from speak- 
ing publicly on the medical questions of the day— questions concerning 
which its members were best qualified to speak with the voice of 
authority. He felt that the advantages of membership in this institu- 
tion were great, and was anxious that its high standards should be 
maintained, but thought there should be greater liberality as regards 
admission, and he urged a reduction in the annual fees, claiming that 
no young man of ability, lacking in means, should, for the want of 
money, be debarred association with a society conferring such benefits. 
During his last presidency he made a strong plea for increasing the 
number of members. He proved by painstaking research that the 
proportion of members to the number of doctors in the community was 
greater one hundred years before, as shown exactly by the Oily Directory 
of 1796, than at the present time. 

Between his two terms of office, when it was feared that the epidemic 
of cholera then prevailing in some parts of Europe might extend to 
our shores, he was appointed chairman of a committee of the Col- 
lege to devise ways and means of meeting the emergency. Toward 
the close of his last term an epidemic of typhoid and our infected 
water supply caused him great anxiety. He wrote to the hlayor, 
urging filtration as the most speedy remedy, leaving for future discus- 
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sion the question of a new source in the Delaware water-shed rather 
than the Schuylkill. 

He was much concerned, too, by rumors of the proposed measure to 
make the competitive hospital appointments of Philadelphia open only 
to residents of the city. He deprecated this as a step in a backward 
direction, and thought it would ruin Philadelphia as a medical centre 
by removing one of the incentives to young men in all parts of the 
country to come here for their studies. 

In the President’s address of 1895 he expressed regret that the valu- 
able papers presented at the meetings of the various sections throughout 
the year could not be fully published, and he suggested ways of 
arranging for this in the future. That he had the progressive move- 
ment much in mind is shown by provisions in his will. 

Dr. Da Costa was greatly opposed to the publication of biographical 
sketches of the living, and invariably refused to give information con - 
cerning himself for such projected works. Only after Harvard had 
conferred upon him, in 1897, the degree of LL.D., and at the urgent 
request of the editors of the Harvard Graduates’ Magazine, he fuimished 
them a brief sketch of his life, which has been made use of by other 
journals. 

Tributes to his medical skill had not been wanting. Besides the 
associations which continued throughout his life he had been Attending 
Physician to the Protestant Episcopal Hospital and to the Philadelphia 
Hospital, and Consulting Physician to the Children’s Hospital. He 
had been a member of the American Medical Association and also of 
the Pathological Society of Philadelphia, of which he was onqe the 
President. He had also been President of the Association of American 
Physicians, an honorary member of the Medical Society of the State of 
New York, a corresponding member of the Pathological Society of 
New York, and a member of the Medical Society of London. 

After caring for the eminent British surgeon, G. W. Callender, of 
London, who fell ill while travelling in this country, Dr. Da Costa 
received very complimentary resolutions of thanks from St. Bartholo- 
mew’s Hospital. 

Social and scientific honors came to him from all sources. In Feb- 
ruary, 1852, he became a member of the Academy of Natural Sciences 
of Philadelphia. In 1855 he was made a member of the American 
Academy of Arts and Sciences of Boston ; in October, 1866, of the 
American Philosophical Society ; in 1867, of the New England His- 
toric and Genealogical Society ; in 1890, of the Trinity Historical 
Society. He joined the Contemporary Club in 1888, and was one of 
the original members of the hlahogany Tree Club, which was organ- 
ized, in 1889, by the late Dr. William Pepper, and had among its 
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members the late Hon. Thomas F. Bayard, Dr. S. Weir Mitchell, 
Daniel C. Gilman, Professors Langley and McMaster, and the late 
Prank Thomson. 

In his brief leisure Dr. Da Costa loved to dispense an easy hospitality, 
and his beautiful home at 1700 Walnut Street received not only the 
friends he loved, but occasionally strangers of distinction -who brought 
him letters from his friends abroad. In 1888 he became a member of 
the famous Wistar A.s3ociation, inaugurated by Caspar Wistar in 1800, 
“ when Philadelphia bore the palm in literature and society.” In this 
association Dr. Da Costa seemed to transmit the traditions and memory 
of the founder himself, and formed a connecting link between the 
leaders of medicine and the representatives of other professions in the 
city. Like Wistar, he was “ an admirer of happy human faces.” 

The meetings were always held on Saturday night, and it was a 
custom to invite any eligible sojourners who happened to be in the 
city. On one of these occasions Emil Pasha, tbe African explorer, 
was a guest ; on another the late Duke of Buckingham, as was also 
Sir Henry Stafford Northcote, the present Governor of Bombay. Dr. 
Da Costa resigned from the Association in 1898, feeling it a duty to 
make way for a more active member. 

For years it had been generally understood that Dr. Da Costa was 
“ at home” to receive any friends on Sunday evenings, and this gave 
opportunity to many to enjoy his society as well as to meet the culti- 
vated and eminent men of the city — writers of distinction, famous 
jurists, men of science, artists, and explorers. They entertained each 
othei;^ and had simple refreshments of wine and cigars. 

Another association that gave him unmixed pleasure was that of 
the Shakespeare Society. He attended the annual dinners, and greatly 
enjoyed the toasts, with their apt Shakespearean accompaniments. At 
the last dinner, in April, 1900, an innovation was the taking of a picture 
of the festive board ; but, unfortunately, the only face in the goodly 
company not distinctly shown by the artist was the one so soon to 
become only a memory. 

Books were his friends. With a wide knowledge of general litera- 
ture he retained his early love for the classics. His great success as 
an author was due to his profound knowledge of the best authors. 
The gathering of his miscellaneous library gave him keen pleasure, and 
it embraced few books which he had not read. It contained many 
memoirs of distinguished men, illustrating the best of the times. It 
was especially rich in the English classics, always in choice editions 
and appropriately bound. For its size it was probably one of the best 
selected libraries of English literature ever gotten together. 

Dr. Da Costa’s admiration of Thackeray was unbounded, and his 
collection of first editions of this favorite author was an almost com- 
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plete one, as was also his collection of the writings of Sir Arthur 
Helps. 

He never enjoyed reading a book from a library. He might read 
one loaned by a friend, but to thoroughly enjoy a book it must be his 
own. Karely did a summer pass without his reading over again some 
of the favorites of his youth, such as the novels of Sir Walter Scott 
or Cooper, and the works of Kipling and Marryat gave him plea- 
sure. Tales that ended tragically were an abhorrence to him, and 
to these he infinitely preferred the subtle frivolities of Anthony 
Hope. 

He disliked, in writing, all compound words, as well as interjections, 
of which he never made use. A purist in language, he loved all that 
was pure and best in literature. Slang was most repugnant to him. A 
coarse expression gave him positive pain. 

He was abstemious in habit, a small eater, an early riser, given to 
punctuality. He would not lie on a couch to rest, but rested alwaj'^s 
in a big chair. During his student days in Paris early rising had 
become a necessity and fixed habit, which clung to him through life. 
In the summer of 1898, in the hours before breakfast, he amused him- 
self by translating a Latin ode, “ To Sestius,” which was published in 
a university magazine. Even in his latest years much of the literary 
work he accomplished was performed in these early hours. He had, 
too, the invaluable habit of utilizing the minutes. Important letters 
were dictated in the few moments of waiting for his carriage or in the 
brief intervals between seeing patients. 

Dr. Da Costa’s personality was charming ; .his grace of manner such 
as is rarely seen, and can never be forgotten. His kindness of heart 
made it impossible for him to cherish resentment. The calls upon him 
for aid, from people known and unknown to him, were numberless, 
and it was most difficult for him to turn a deaf ear to these petitions. 
He believed it unwise to lend money, but thought it better to give 
outright the help desired. It caused him keen distress to remember that 
he had been unkind or hasty in speech, or had denied a request that 
might have been granted ; and sometimes, when he had turned strangers 
away, laborious efforts were afterward made, as the writer well knows, 
to find them and give the help at first refused. It really grieved him 
to know that a little colored newsboy, who daily presented papers for 
sale as he entered his carriage, had been driven away from the comer 
by an over-zealous policeman. 

The familiar little tin sign, loosely placed in the window and simply 
inscribed “ Dr. Da Costa,” was the only one he ever had. In the last 
year of his life this frequently fell out of the window, being returned 
to the house by small boys, who regarded it as of great value, and 
who, by Dr. Da Costa’s orders, were/rewarded for restoring^it.' Prob- 
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ably from its falls it had acquired a ■worn appearance, aud Dr. Da Costa 
remarked, one morning, in April, “ The sign has done its work, and 
the owner, too ; we will soon be gone together.” 

Dr. Da Costa sometimes asserted that he ought not to have been a 
physician ; he felt too much distress at the sufferings he witnessed, and 
this distress grew upon him with advancing years. In his last address 
before the Jefferson Medical College he mentions a Nestor in the pro- 
fession who could neither eat nor sleep when contending with a dan- 
gerous malady, and no one can doubt that this statement was true of 
himself. 

His professional manner was quiet and gentle. His attention was 
never distracted, and the patient and friends were alwaj’-s impressed 
by the fact that, for the time being, the case absorbed him. Before 
leaving the sick-room his last words were addressed directly to the 
patient, and conveyed to him some comforting thought. 

Dr. Da Costa was a regular attendant of the Protestant Episcopal 
Church, and lived the life of a sincere and devout Christian. No 
pressure of work was allowed to interfere with his daily reading of 
the Bible, and on Sundays much of his time was passed in its close 
study, with the aid of the best commentaries to be obtained. The books 
of Job and Isaiah and the Pauline epistles were his favorite portions. 
The hymns he loved best were “ Lead, Kindly Light,” and “ Nearer, 
!My God, to Thee,” and these, as he had requested, were sung at his 
funeral. 

In 1860 Dr, Da Costa married Miss Sarah Frederica Brinton, daugh- 
ter of the late George Brinton and sister of Professor John H. Brinton, 
a colleague and lifelong friend. After a protracted illness Mrs. 
Da Costa died in 1889, leaving one child, Charles Frederick, now a 
member of the Philadelphia Bar. 

Dr. Da Costa’s last address, “ Questions of the Day in Medicine,” 
delivered before Yale University at the end of June, 1900, occasioned 
general comment in this country' and in Europe. It was a powerful 
plea for the amelioration of the condition of the poor consumptive, 
and reawakened interest in these hapless creatures. He endeavored 
to prove conclusively that consumption — so familiar to us all, and 
viewed with stolid fatalism — is more destructive to human life than 
epidemics of cholera or yellow fever, because more continuous and 
widespread. He begged that legislation be brought about to provide 
sanitaria for the cure of the disease, and indicated that in this cause 
our merchant princes might find an outlet for their most abundant 
philanthropy. 

Dr. Da Costa had never been strong after an attack of influenza in 
1890. A severe illness in the autumn of 1894 still further impaired 
his strength, though he apparently recovered, and was benefited by a 
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sojourn at Carlsbad in 1895 and again in 1896. During one of these 
trips to Europe he visited Edinburgh for the first time. Professional 
men in England and Scotland welcomed him warmly as one of the 
foremost of A.merican physicians, and on the Continent the same cordial 
hospitality was shown to him. In Berlin he was entertained by Pro- 
fessor Leyden, the court physician, recently returned from attendance 
on the late Czar of Russia. 

While he had passed many years in Europe, he had never seen 
Rome, and he greatly desired to go there as well as to visit Greece and 
Spain. He felt, too, that a warm climate would be beneficial to his 
health, but the time for giving up his practice never came. On the 
day of his death he again expressed a wish to see Rome, but added, 
“ I have made no arrangements, and therefore cannot go this year, 
and next year I shall not be here.” 

This premonition of death seemed to be with him for several months. 
In the spring of 1900 he told his secretary that he believed he should 
not live a year, and thereafter he made the assertion frequently. He 
felt no fear of death, but hoped he should not suffer much. For three 
years he had been subject to attacks of pain on taking exercise, and 
in June, after an attack of unusual severity, with great oppression, he 
expressed a conviction that the cause was angina pectoris. In the fol- 
lowing August, when alone in Boston, he had another violent seizure, 
but he mentioned it so lightly to those nearest him that none was 
aware of the serious nature of his malady. 

When the end came, with terrible swiftness, at the close of a day of 
great activity, the blow to all who loved him was of crushing force. 
He had dreaded a life of invalidism, but this he was mercifully spared. 
He died at his country-seat at Villanova, Pennsylvania, September 11, 
1900. 

In closing this short sketch of a beautiful and noble life, no words 
seem more fitting and appropriate than those breathed by the prophet 
Micah of old : “ He hath showed thee, O man, what is good ; and what 
doth the Lord require of thee, but to do justly, and to love mercy, and 
to Avalk humbly with thy God.” 
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A Treatise on Diseases of the Skin. For the Use of Advanced Stu- 
dents and Practitioners. By Henry W. Stehwagon, M.D., Ph.D., 
Clinical Professor of Dermatology, Jefferson Medical College and Woman’s 
Medical College, Philadelphia ; Dermatologist to the Howard and Phila- 
delphia Hospitals. In one octavo volume of 1125 pages, with 220 text illus- 
trations and 26 full-page lithographic and half-tone plates. Philadelphia 
and London: W. B. Saunders & Co., 1902. 

The avowed purpose of the author in writing this booh was to pro- 
duce a practical treatise upon dermatology which should be useful to 
the general practitioner as a guide in the recognition and treatment of 
diseases of the skin as seen in his daily practice, and a careful survey 
of this imposing volume of more than a thousand pages has convinced 
us that he has performed his difficult task with more than ordinary suc- 
cess. While the scientific portion of the subject is by no means 
neglected, etiology and pathology being given due consideration, the 
more practical matters of diagnosis and treatment are especially empha- 
sized and treated at great length. As being the very alphabet of diag- 
nosis, the primary and secondary lesions of diseases of the skin are 
described with unusual care. The section upon General Diagnosis seems 
to us especially worthy of notice as containing many useful hints upon 
the recognition of cutaneous diseases ; it well repays reading. We note 
that special importance is attributed to the distribution of cutaneous 
eruptions as affording very valuable aid in diagnosis, a point which is not 
sufficiently emphasized in many text-books. We also observe that the 
author is not inclined to attach too much importance to the history of 
cases as obtained from the patient, believing that it is often misleading ; 
and this is in entire accord w'ith our own experience, which has con- 
vinced us that the history as ordinarily given is just as likely to lead 
away from as toward a correct diagnosis. Indeed, we have long felt 
that errors will frequently be avoided by relying upon the objective 
symptoms alone, disregarding the history. In the sections devoted to 
treatment the numerous remedies useful in the various diseases are not 
merely enumerated, as is sometimes the case, but a wealth of detail is 
given as to the manner of employing them — a matter of quite as much 
importance as the selection of the remedies themselves. 

On account of the absence of any entirely satisfactory classification 
of diseases of the skin, the author was at first inclined to go around the 
difficulty by adopting the alphabetical arrangement provisionally used 
by the American Dermatological Association and employed in a num- 
ber of the more recent text-books, notably those of French authorship ; 
but upon due reflection he concluded that some system of classification, 
even though imperfect, was desirable for teaching purposes, and adopted 
the well-known pathologico-anatomical system of Hebra as modified by 
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more recent authors. This system, although admittedly open to criti- 
cism at many points, is, perhaps, in the present state of our knowledge, 
the most practical yet devised. The ideal scientific system would be one 
based upon etiology, but the gaps in our knowledge of the causes of dis- 
ease are yet too many and too wide to make such a system practicable ; 
but it is not too much to hope that the present enormous activity in 
every department of medical research will, in the near future, make 
possible a reasonably successful attempt at such a classification. 

Eczema is held to be a catarrhal inflammation of the skin, due to a 
great variety of causes, internal and external. The micro-organisms 
present are not believed to bear any pathogenetic relation to the primary 
lesions of the disease. We are glad to notice that the term “ parasitic 
eczema,” employed by some authors to designate those forms of the 
afiection characterized by rounded marginate patches, finds no favor. 
It is considered a “ vague term we would go further and say that it 
is quite indefensible, since no special organism has yet been demonstrated 
in these cases ; and without such demonstration the use of the term is 
without warrant. The term tuberculous as applied to the eczemas 
occurring about the mouth, eyes, ears, and nose in strumous children is 
also believed by the author to be used without sufficient foundation. 
Treatment is considered at length, and the safe middle ground is taken 
that, for the successful management of this extremely frequent and 
very important disease, both constitutional and local remedies are neces- 
sary. The section upon Constitutional Treatment begins with the state- 
ment that this does not mean the employment of drugs alone, but 
includes the regulation of the diet and all other hygienic measures which 
conduce to the patient’s health, a statement which we commend to the 
thoughtful consideration of the young practitioner and some old ones 
as well. It is pointed out that there are no specifics for eczema, and 
that the internal treatment must be carefully adapted to the individual 
case. Among many other local remedies, the gelatin preparations, as 
recommended by Pick, Unna, and others, are considered of great 
value. 

All the forms of impetigo are stated to be contagious, and the several 
clinical varieties are described under the one title, impetigo contagiosa, 
the author believing that, while not scientifically exact, this manner of 
treating the subject is the most practical. The view that the affection 
is due, in most cases, to ordinary pus cocci is accepted, although it is 
also stated that other micro-organisms may occasionally give rise to it. 
We do not believe that future investigation will confirm this view; we 
believe the disease will be found to be due to a special micro-organism. 

In no class of affections is the tremendous advance of our knowledge 
of the etiology and pathologj’^ of cutaneous diseases in the past two 
decades more apparent than in the tuberculoses of the skin. Picking 
up the last edition, published twenty years ago, of what was by common 
consent the best text-book upon diseases of the skin in the English lan- 
guage at that time, we find a half-page given to tuberculosis of the 
skin. In this treatise no less than forty pages are devoted to this most 
important subject. The considerable number of eruptions known as 
scrofulodermata at last here find their proper place after having been 
treated so long as maladies due to a peculiar indefinable something 
called struma. 

We are glad to see that some account, even though brief, is given in 
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a supplementary section, of some of the commoner diseases of the mucous 
membranes adjoining the skin. We have long thought that text-books 
upon dermatology should include a description of those diseases of- the 
mucous membranes which are associated in a certain proportion of cases 
with cutaneous eruptions, as well as of those independent affections 
which are most apt to come under the observation of the derma- 
tologist. 

To the specialist in diseases of the skin one of the most valuable 
features of the book is the abundant references to dermatological litera- 
ture which appear on every page. These must prove of great value to 
every worker in this field of medicine, and ought to insure the volume 
a place in the library of every student of dermatology. 

This review would be glaringly incomplete without some reference to 
the beautiful illustrations which abound throughout the volume. These 
consist of reproductions of photographs and colored plates. The former 
are especially deserving of notice, since they are, with but few excep- 
tions, unusually fine, and add much to the value of the treatise as a text- 
book. ' 

In conclusion, we believe this to be one of the best books upon the 
subject in the language, a clear, practical exposition of dermatology as it 
exists to-day. M. B. H. 


A Manual of Surgical Treatment, By Watson Cheyne, M.B., 
F.R.C S., F.R.S., Professor of Surgery in King’s College, London, and 
F. F. Burghard, M.D., M.S., F.RC.S., Teacher of Practical Surgery in 
King’s College, London. Vol. VI. Philadelphia and New York; Lea 
Brothers & Co, 

In this the sixth volume of the Manual of Surgical 'Treatment, Cheyne 
and Burghard discuss the surgery of the tongue and floor of the mouth, 
the pharynx, the neck, and the oesophagus, and also some of the surgical 
diseases of the abdomen. It is important to note that they entirely 
condemn the division of the frienum, so often practised on infants for 
tongue-tie. They say that in the majority of cases such an operation 
is unnecessary, because the frienura lengthens as the child advances in 
years ; and besides this, the operation may be followed by a scar, which 
anchors the tip of the tongue. When itisabsolutely necessary to divide 
it, they make a transverse slit close to thesymphysis of the jaw, pull up 
the tip of the organ, and thus convert the transverse cut into a lozenge- 
shaped area; and they put two fine catgut stitches between the lateral 
angles of the lozenge, so as to prevent the formation of a broad granu- 
lating surface. 

The chapter on Cancer of the Tongue is admirable, and many impor- 
tant facts of which the authors have themselves made a careful study 
are pointed out. It is an interesting fact that in cancer of the tongue, 
whereas the lymphatic glands beneath the jaw soon become involved, 
the lymphatic vessels themselves are not involved to anything like the 
extent that the lymph tract between the axilla and the breast is in- 
volved in cancer of the breast. Large cancer cells travel through the 
lymphatics from the tongue to the neck without being arrested on the 
way, and the lymph tract between the tongue and the glands is affected 
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only in advanced cases. This leads us to the important conclusion that 
it is not always necessary to remove the structure between the longne 
and' the glands ; in other words, it is not always necessary to cause^ the 
wound in the mouth to join that in the neck. In the early stages it is 
safe to leave this lymphatic tract untouched. Theoretically, it would be 
best to remove the fat and glands from the anterior triangle, as is done 
with those from the axilla in cancer of the breast, even when no lym- 
phatic involvement can be defected by palpation. The authors show us, 
however, that there are certain disadvantages in doing this. The lym- 
phatic area is not well defined and is very extensive ; the infection may 
extend in many different directions ; the glands, when enlarged, can be 
removed only with difficulty ; and it is very hard to clear the region of 
all fat glands when the latter are not definitely enlarged, some glands 
being almost certain to escape. If, however, the triangles are once 
opened, an attempt should be made to remove all the glands then; for 
it will be practically impossible to do it at a secondary operation, because 
the scar-tissue will so distort the parts and mat the structures together. 
The authors think it is better to open the triangles only when there is a 
certain amount of glandular enlargement present, because this enlarge- 
ment acts as a sort of guide. If no detectable glandular enlargement 
is present, they simply remove the disease from the mouth, I’ecognizing 
that the glands will become involved sooner or later, and may be removed 
as soon as they do become obviously involved. 

The section on the Examination of the Stomach Contents is also very 
thorough. In performing gastrostomy the authors prefer WitzeVs 
operation. In the chapter on Ulcer of the Stomach they say that the 
indications for surgical treatment in that condition are the following: 
(1) "When the symptoms have lasted long and do not yield to medical 
treatment, especially when marked anaemia is resulting from repeated 
hemorrhages; (2) to arrest profuse hemorrhage that threatens life ; (3) 
to relieve pyloric constriction or hour-glass contraction, and thus cure 
dilated stomach ; (4) when perforation occurs ; (5) to relieve indefinite 
83 ’^mptoras due to adhesions ; (6) to treat a subphrenic abscess. 

The various operations are described in detail. The authors recognize 
the value of the Murphy button; but, nevertheless, they would emploj^ 
it only in cases of great urgency in which the condition of the patient 
does not warrant the simple suture operation. They do not think favor- 
ably of complete gastrectomy, believing that when a cancer involves a 
large part of the stomach the neighboring glands will be extensively 
infected, and other structures adhering to the stomach will be involved ; 
and they doubt whether it is wise to attempt this radical procedure. 

The authors then proceed to discuss intestinal obstruction, intussus- 
ception, appendicitis, hernia, etc The)’^ are somewhat conservative in 
some of their views upon the surgical treatment of appendicitis as is 
common among our English confreres. They believe that when an 
appendicial abscess is operated upon it should be allowed to heal ; and 
after healing is complete, unless the appendix has certainly sloughed 
off or has been gotten rid of when the abscess was opened, an operation 
should be performed for its removal. When several attacks of typical 
relapsing appendicitis have occurred the appendix should certainly be 
removed. Even in mild cases of relapsing catarrhal appendicitis the 
appendix should be removed. If the patient has only one mild attack 
of catarrhal appendicitis the authors do not advocate subsequent 
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removal ; but when the attack lias been severe, they do advocate it. 
Cases of so-called appendicular colic demand operation. In fulminating 
and perforating cases, operation should be performed at once, without a 
moment’s delay. When there is suppuration the authors believe that there 
is distinct risk in waiting for an abscess to extend to the anterior abdominal 
wall ; they maintain that the sooner the abscess is opened, the better. 
In abscess cases they content themselves with opening the abscess ; they 
do not make any attempt to remove the appendix then, while the infec- 
tion is virulent and acute, rather preferring to remove it later, after 
healing has occurred. They say, however, that they cannot help 
regarding operation during an acute attack, when there is no definite 
reason for believing that pus is present, with a certain amount of hesita- 
tion. If a surgeon is called to a case of relapsing appendicitis within a 
few hours of the onset of an attack the authors advocate operating at 
once, because at this time the micro-organisms are still within the 
appendix and have not penetrated the peritoneal cavity, and the opera- 
tive manipulations need not diffuse septic material through the peri- 
toneum. After twenty-four hours, however, there is inflammation of 
the surrounding peritoneum and bacteria have begun to go into the 
peritoneal cavity. If left alone, these are likely to remain limited to 
the appendix region ; but if the adhesions be torn through they may be 
diffused and cause general peritonitis. If the favorable moment for 
operation has passed, the authors are inclined to delay, carefully watch- 
ing the patient while they wait. They believe that a careful and 
repeated blood count is of great importance in telling when suppuration 
begins. 

This volume is filled with practical articles. The descriptions of con- 
ditions is terse and accurate. The directions for treatment are positive 
and concise. It is not a compilation, but represents the matured views of 
two surgeons of extensive experience. It is a worthy companion 
volume to its predecessors. J. C. DaC. 


A TkEATISE ox THE DISEASES OF THE ThROAT AND NOSE AND ASSOCIATED 

Affections of the Ear. By Charees P. Grayson, M.D., Lecturer 
on .and Instructor in Laryngology in the Medical Department, University 
of Pennsylvania. Octavo, 540 pages, with 129 engravings and 8 colored 
plate.s. Philadelphia and New York: Lea Brothers & Co., 1902. 

The author of this work has had such lengthy e.xperience as a teacher 
on this subject in one of the great medical colleges of this country that 
it is prima facie evidence of his qualifications to write a student’s text- 
book. The book itself bears out this by its intrinsic adaptability to. the 
needs of students. All such works at the present time must be more 
or less a rehash of. previous books. Dr. Grayson’s shows much more 
originality than the average. The author has constantly kept before him 
the fiict that it is for the student that he primarily writes ; consequently 
the description of the appliances needed for work in the nose, tliroat, 
and ear is limited to those things which are absolutely necessary, and we 
are not treated with a long series of " the author’s modihcatiohs ” of 
various simple instruments, and the same is true in his account of 
operative procedures. 
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The very qualities which render the book of value to the student also 
open it to the only adverse criticism which we find ourselves called upon 
to make ; namely, it has necessitated the elimination by the author of 
discussions of some of the most interesting but intricate problems of 
laryngology and otology. Thus, diseases of the accessory sinuses are 
dismissed with a very few paragraphs. Mycosis of the tonsils is attrib- 
uted to the lepothrix, no mention being made of the recent studies by 
Richardson, Kyle, and others, which have proven that this condition is 
in most instances not due to the leptothrix but a true keratosis. The 
author deprecates the use of the galvanocautery in most instances. 

One statement which will carry comfort to many but conviction to 
few is that hay fever is a curable disease. It may be curable, but in 
the opinion of many of the profession and most of its victims the cure 
is only to be found by repeated sojourns in a suitable climate during 
the season in which the victim suffers. The author, in justly ironical 
language, refers to the recent promulgation of the “ discovery " of the 
value by internal administration of a preparation of the plants which 
usually produce hay fever, for the purpose of its cure. 

A most attractive feature of the book is found in the style in which 
it is written and in its author's well-chosen language. The book cannot 
be too highly commended for the use of students or of beginners in 
rhinology and otology. P. R. P. 


A Treatise on Massage: Its History, More or Application, anb 
Effects. By Douglas Graham, M.D., Member of the American Asso- 
ciation for the Advancement of Science; of the American Medical Asso- 
ciation ; of the Massachusetts Medical Society, etc. Third edition, revised, 
enlarged, and illustrated. Pp. 462. Philadelphia and London : J. B. 
Lippincott Company, 1902. 

Taschenbijch der Massage fur Stodirende und Aerzte. Von Dr. 
Erich Ekgren, an der III. medicinischen Universitatsklinik zu Ber- 
lin, S. 90. Berlin : S. Karger, 1903. 

A Pooketbook on Massage. 

Nearly twenty years ago we read in its first edition the treatise 
which comes before us for criticism and review. At that time we were 
impressed by the honesty and frankness of the author in deducing its 
indications and contraindications based on the results of its application 
on over fourteen hundred patients. The present is practically a new 
work in its scope, in its basis, and in its development. Matters are here 
presented which have come into medical knowledge and literature, but 
were then undreamed of ; for instance, the neuroses. Physiology has 
made giant strides; so also has chemistry. Anatomical facts have 
received new _ interpretations. The author is no longer solitary as a 
medical practitioner practising massage and asking for its recognition 
as manual therapeutics, an ethical, logical, even if ill-understood and 
underestimated branch of general therapeutics. He is in good company, 
with li road- minded, well-informed physicians who write on, advise, and 
practice massage. If his language at times is not that of argument, 
we may assume that its pungency is developed because the non- 
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academic statement failed to arouse intelligent interest. Even if his 
treatment of the subject is strongly ex parte, can we expect that any 
other position would command the attention of his readers? When the 
author stops short of extravagant claims and recognizes the limitations 
of his method, as he does, we must acknowledge the strength of his 
argument. We have taken no trouble in reading the book, for in its 
perusal from militant preface to prosy index we have found profit in 
every page, amusement in some chapters, and occasionally an arousing 
of our curiosity. The illustrations are particular!}' good, especially those 
w’hich are borrowed to point out how massage should not be performed. 
As the dedication has grown from one individual of the first to his “ old 
professors ” of the third edition, so we trust that the author’s audience 
w'ill be increased in geometrical progression. As a thoroughly readable 
work, written by one whose extensive research and long practice, 
tempered by judicial reasoning, entitle him to a hearing from pro- 
gressive practitioners, we add our hearty commendation. 

The little book of Ekgren opens with a preface by Senator, recom- 
mending not only massage but the author as its exponent. It can 
readily be carried in the poeket, although its contents are none too 
deep or extensive for the head of an average practitioner. So far as it 
goes it is excellent, and will, we trust, excite a desire on the part of the 
reader to acquire the information found in more complete works. 

E. W. W. 


Morphixism and Narcomania from Opium, Cocaine, Ether, Chloral, 
Chloroform, AND Other Narcotic Drugs; also, Their Etiology, 
Treatment, and Medico-legal Relations. By T. D. Crothers, 
M.D., Superintendent of Walnut Lodge Hospital, Connecticut; Professor 
of Mental and Nervous Diseases, New York School of Clinical Medicine, 
etc. 12mo., 351 pages. Philadelphia and London : W. B. Saunders & 
Co., 1902. 

The author states that the special object of his book is to bring the 
subject (of drug habits) out from its present empirical stage to higher 
and more scientific levels, and to encourage further and more exhaustive 
studies. As a matter of fact, it is rather a popular exposition of drug 
habits and the methods of treating them. The greatest space is, of 
course, given to opium and morphine — 269 pages out of 344. Dr. Crothers 
is more pessimistic as to the frequency of morphinism than many authori- 
ties, claiming, for example, that 10 per cent, of something over three 
thousand physicians were victims. If this holds true of all the physi- 
cians in the country, a temperance crusade is much needed. The author 
exaggerates a little in the chapter on Tobacco, at least we who use 
tobacco think so. To say unconditionally that the use of tobacco is not 
only dangerous but certain to be followed by debility, mental perver- 
sion, and exhaustion is to use very strong language. He also says that 
oculists describe tobacco amblyopia as very common. The oculists oi 
our acquaintance are of opinion that it is not very common, and, indeed, 
very rare save in drinkers. Finally, it appears that there is some ques- 
tion as to moral and mental responsibilities of tobacco habituds. Surely 
the doctor is a little radical, but withal he has written an interesting and 
useful book. C. W. B. 
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A Pkactical Treatise on Smallpox. By George Henry Fox, A.M-, 
M.D., Consulting Dermatologist to the Health Department of New York 
City, with the collaboration ofS.D. Hubbard, M.D.,S. Pollitzer, M.D., 
and J. H. Huddleston, M.D. Illustrated by colored photographs from 
life. Philadelphia and London : J. B. Llppincott Co., 1902. 

Well-made photographs of properly selected subjects^ render most 
valuable aid in the recognition of many cutaneous affections ; indeed, 
in many cases they are more instructive than pages of the best text. 

In this treatise an attempt is made to present by the aid of photog- 
raphy one of the most important of the eruptive diseases. In a series 
of fifteen plates, reproductions from photographs _ from life, the various 
eruptive stages of variola are presented, while a sixteenth is devoted to 
vaccination and varicella. Most of the portraits are colored, which— as 
a rule, to which, however, there are some exceptions — adds to their real- 
istic appearance. Those representing the vesicular and pustular stages 
are beautiful examples of what photography is capable of in the way 
of accurate representations of cutaneous eruptions; it would be diffi- 
cult, indeed, to improve upon them. But the photographs of the earliest 
stages of the disease are much less satisfactory, not through an}' lack of 
skill in the photographer, but because of the unfortunate limits of pho- 
tography, the erythematous and papular lesions present at this period of 
the disease not lending themselves well to photographic reproduction. 
This is the more to he regretted because it is just in the early days of 
the malady that doubt and error in diagnosis are most apt to arise. 

The text, which is intended to be practical rather than exhaustive, is 
cleat and concise, the section of diagnosis being especially so. The 
occurrence of the lesions of smallpox on the palms and soles is especially 
emphasized as an important diagnostic symptom. 

Although the very best illustrations possible will always be found 
inadequate substitutes for bedside experience, yet plates such as these 
are sure to be of great service to the inexperienced who have not had 
the opportunity to study smallpox in the living subject, and to these 
this illustrated treatise is heartily recommended. M. B. H. 


The Healing of Nerves. By Charles A. Ballance, M.S., F.R.C.S., 
and Purvis Stewart, M.A., M.D., M.R.C.P. Illustrated by 16 plates 
and 1 figure in the text. London : Macmillan & Co. 

This book is based on experimental sectioning of nerve trunks in 
monkeys, dogs, and cats, and on a study of nerves obtained during 
operations on human beings for the relief of injuries. The problem 
the authors consider is the process of degeneration and regeneration in 
a peripheral nerve after injury, with and without immediate or late 
suture, and the changes which occur in nerve grafts. The question is 
one of great scientific interest, and the carefully conducted experiments 
detailed by the authors go far to prove that the theory of regeneration 
now most popular is not correct. There are two theories as to nerve 
regeneration. _ The first is that it is central — that is, that the nerve axis 
cylinders which appear in the distal segment are direct outgrowths from 
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those in the central segments. This is the older and more popular theoi^. 
The “ peripheral ” theory maintains that the new fibres in the distal 
segment are formed from pre-existing cells in the distal segment itself. 
This is the opinion reached by the authors of this book. Their conclu- 
sions have an important bearing on the truth or falsity of the neuron 
theory, because if that theory be true regeneration ought to be impos- 
sible in a nerve trunk severed from its trophic centre. Since such 
regeneration does occur, our authors hold that the neuron theory, in so 
far at least as it applies to the peripheral nervous system, must be dis- 
carded. Whether time will prove that the conclusions of the authors 
are correct cannot be told ; but this much is certain, that fewer men accept 
the neuron theory now than two jmars ago. The authors are to be 
congratulated on their work. There is no padding. The descriptions 
of the conditions found are brief and clear. The book is well made ; 
the illustrations excellent. 0. W. B. 


An Experimental and Clinical Eesearch into Certain Problems 
Eelating to Surgical Operations. An Essay Awarded the Alvarenga 
Prize for 1901 by the College of Physicians of Philadelphia. By George 
W. Chile, A.M., M.D., Ph.D., Professor of Clinical Surgery, Medical 
Department, Western Eeserve University; Surgeon to St. Alexis’ Hospital ; 
Associate Surgeon to Lakeside Hospital, Cleveland. Philadelphia: J. B. 
Lippincott Co., 1901. 

This essay comprises an experimental and clinical research into cer- 
tain subjects suggested by the writer’s practical experience in the oper- 
ating-room, and includes a study of the effects of severing and mechan- 
ically irritating the vagi, the effects of the intravenous infusion of salt 
solution, the physiological action of cocaine and eucaine, and the effects 
of temporary closure of the carotid arteries. The experiments were 
conducted on dogs, cats, and frogs, and extended over a period of three 
years. The author first reviews the literature of the subject under dis- 
cussion, then sets down the details of the experiments, and finally points 
out the practical application of the results of the study, and gives a 
number of clinical histories to fortify the conclusions reached. The 
phenomena noted in the laboratory closely corresponded with those 
met in the operating-room. 

Crile finds that no amount of mechanical irritation, even to the 
extent of destroying the vagi, is sufficient to arrest the heart’s action, 
and that severing one vagus has practically no effect on respiration or 
circulation. He deraonstimtes that the blood pressure can be raised 
little if at all above the normal by the intravenous injection of salt 
solution, owing to its rapid escape from the vessels and to the automatic 
action of the medulla. When peripheral resistance is lost, as in fatal 
shock, no amount of infusion can do more than temporarily restore the 
blood pressure, and death is inevitable. It is interesting to note that 
Crile was able to amputate at the shoulder-joint in a woman, seventy- 
four years of age, without shock or hemorrhage, by employing one-eighth 
grain of cocaine in solution injected into the brachial plexus. Eleven 
operations about the head are recorded, in which the annoyance and 
danger of hemorrhage were entirely obviated by the application of a 
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specially constructed clamp to the dissected-out carotid artery. Ex- 
periments showed that this clamp could be left in position, closing 
the artery from twenty-four to forty-eight hours, without injury to the 
vessel’s walls. 

Unlike many interesting writings on surgical physiology, this volume 
is distinctly practical, and Dr. Crile deserves a great deal of credit for 
the infinite pains he has taken in conducting the researches. A suffi- 
cient number of illustrations are incorporated to elucidate the text. 

F. T. S. 


A Systeji of Physiologic Therapeutics. Edited by Solomok Solis 
Cohen, A.M., M.D. Vol. VI. Dietotherapy and Food in Health. 
By Nathan S. Davis, Jr., A.M., M.D., Professor of the Principles and 
Practice of Medicine in Northwestern University Medical School ; Physi- 
cian to Mercer Hospital and Wesley Hospital, Chicago ; Member American 
Medical Association, American Climatological Society, etc. Pp. ix., 372. 
Philadelphia : P. Blakiston’s Son & Co., 1902. 

In Part I. the General Principles of Diet and Diet in Health are 
presented in one hundred and seventy pages, divided into thirteen 
chapters. Here we find a full presentation of the results of laboratory 
research, charts and tables based upon them, and special chapters on 
Diet in Health, Infant Feeding, and Pood as a Cause of Disease. Chap- 
ter IX. is devoted to beverages, and the alcohol question is conserva- 
tively and, indeed, discreetly managed — perhaps with a greater leaning 
toward discretion than modern investigation would likely carry us. In 
Part 11., Diet in Disease is presented in twelve chapters, opening with 
one on Feeding of the Sick, which contains many common-sense ideas 
and practical points. Of these much can be said in praise. Of distin- 
guished mention should be the fact that the author has conscientiously 
endeavored to translate the results of mathematical research into rules 
which may guide the practitioner in his labor for the welfare of his 
patients. In the main we find but little to criticise, and these points 
are rather matters of individual opinion and personal practice. For a 
brief, or rather a condensed, statement of what plan should be pursued 
in the presence of various pathological symptoms and conditions we 
heartily commend this part to the student and physician. A very 
complete index adds much to the usefulness of the work. 'To what 
may we attribute the successful result of the labors of the author ? 
In the first place, he is writing at an auspicious time. The imjiortant 
investigations of Atwater are accessible, and have reached that point 
when they have furnished a sound working basis for clinical completion. 
Next, the analytical studies found in the work of Hutchinson were at 
hand, for comparison chiefly, at the later period of the work. Finally, 
the profession is fortunate in possessing an author who combiues exten- 
sive information and broad, practical experience, with a judicial tempera- 
ment. ^ The opportunity and the mind to gain the greatest advantage 
from it have given as a result a compact, practical, and authoritative 
text-book, without the dogmatism of the laboratory alone or the specu- 
lation of unaided experience. The same combination of experiment and 
observation and theory aud practice is bringing about great advances in 
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other lines of physiological therapeutics — in fact, in therapeutics not 
within the purview of the editor, yet just so surely physiological — and 
we take pleasure in noting this volume as one of the best records of the 
steady progress of the healing art and science which the modern medical 
spirit and method have given ns. The volume is in good company, and 
yet will stand out with distinction. R. W. W. 


CmRTjaGiE Gasteo-intestikaue. By Henei Hartmann, M.D. Editor, 
Georges Steinheil. Paris. 

This book consists of a complete exhibition of the modern surgery 
of the gastro-intestinal tract. In form it consists of seven lessons or 
chapters taking up in turn the various surgical procedures of the stom- 
ach and intestines, beginning with gastro-enterostomy and ending with 
excision of the rectum. It also contains an appendix giving a complete 
list of the author’s personal operations in this region of the body. The 
illustrations are very numerous and particularly pleasing, following the 
text very closely. For a book of 150 pages it covers the subject won- 
derfully well. R. G. Le C. 


Charaka-Samhita (translated into English). Published by Avinash 
Chandra Kaviratna, Calcutta. Printed by B. N. Nandi at the Kavi- 
ratna Press, 1902. 

This translation of the ancient Hindu system of medicine is pub- 
lished in fasciculi at short intervals, and is a valuable contribution to 
medical literature. The translation has been the work of many years, 
and a debt of gratitude is owing to its editor for issuing it in such an 
accessible form. It is not only of interest to physicians, but it also 
presents matter of value to metaphysicians and students of philosophy. 

F. R. P. 


A Text-book of Practicai, Diagnosis. The Use of Symptoms in the 
Diagnosis of Disease. By Hobart Amory Hare, M.D., Professor of 
Therapeutics and Materia Medica in the Jefferson Medical College of 
Philadelphia. Fifth edition, revised and enlarged. Philadelphia and 
New York: Lea Brothers & Co., 1902. 

Hare’s Diagnosis, revised and brought up to date, has just appeared 
in its fifth edition. The fact alone that the work has passed through 
such numerous editions in a period of six years speaks eloquently in 
its praise. As in former volumes, various pathological conditions are 
considered and grouped according to their most salient symptomatological 
manifestations, and are treated of in the true and practical manner 
which is characteristic of the author. The text is liberally illustrated 
by appropriate cuts and half-tones, the sections dealing with the cere- 
bral and spinal nerve tracts being most admirable in this respect. 
The work will, we have no doubt, as in the past, be one of great prac- 
tical utility to both student and practitioner as a book of reference and 
instruction. G. W. N. 
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Ikteknational Clinics. Edited by Henry W, Cattell, A.M., M.D,, 

Philadelphia, U. S. A., with the assistance of various collaborators. 

Vol. III. Twelfth series. Pp. 306. Philadelphia ; J. B. Lippincott Com- 
pany, 1902. 

This volume opens with a remarkably clear and discriminating paper 
on the Treatment of Typhoid Fever, by Osborne, who presents a well- 
balanced, common-sense method in which the patient as well as the disease 
are considered. Mauger supplements this by taking up the question in- 
volved in Intestinal Perforation. Crothers, although presenting nothing 
especially new, gives good advice on the Treatment of Morphinism, and, 
unlike most men working in narrow specialties, uses proper nomen- 
clature — i. e., morphine, not morphia. Hallopeau, writing on the 
Urticarias, offers a thorough digest of the subject, based on an extended 
experience, granting that instances of these conditions are as frequent as 
they were at the St. Louis in our student days under Fournier. In 
medicine a very substantial article on Splenomyelogenic Leucocythmmia, 
by Nabarro, a discursive paper by Thayer as to what extent can general 
practitioners make use of the new diagnostic methods, a further com- 
munication on the insect pests of human beings, by Walsh, and three 
papers of interest both to neurological and general practitioners, by 
Hopkins, Brower, and Boggen afford much profit and instruction. No 
complaint can be made by the physician of either the quality or quan- 
tity of the material offered. In surgery, Brinton on Some Effects ot 
Firearms at Short Range is likely to add to our knowledge in advancing 
theories backed by experimental work. Two papers on Dilatation of 
the Stomach, by Debove and by Cardarelli, cover all aspects of the sub- 
ject. Willard throws considerable light on the Treatment of Inveterate 
Club-foot. Obstetrics and Gynecology are represented by two short 
papers by Baldy and Jardine. An article of unusual importance, and 
noticeable for its clearness and conciseness, positive, yet not dogmatic, 
is that of Packard on the Indications for the Removal of the Faucial 
Tonsils and the Best, Methods of Accomplishing It. Syphilis of the Eye, 
Trachoma, and Acute Mastoiditis are found among other subjects dis- 
cussed in this section. Pavlof's researches again attract our atten- 
tion in the paper by one of his pupils — Borrissof — and we are likely to 
receive both new and novel ideas in the matter of the digestive glands. 
Schmaus closes the volume with a critical study of the Theory of 
Inflammation. In variety of topics and number of good names 
this certainly holds its own with its predecessors ; in interest it would 
be difficult to surpass them. R. W. W. 


Traite be Chirurgie Clinique et Operatoire. Published by A. 

Le Dentu et Pierre Delbet. Volume X., First and Second Parts. 

Paris : J. B. BailliSre et Fils. 

The tenth volume of this well-known system of surgery consists of 
two parts, the first treating of diseases of the testicle and cord and of 
the diseases of the female generative organs ; the second continues the 
discussion on gynecological subjects, and also treats of the surgery of 
the extremities. The two parts number 1330 pages and contain 333 
illustrations through the text. They follow in every way the high 
standard of the volumes that have already appeared. R. G. Le C. 
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Water and Water Supplies. By John C. Thresh, D.Sc. (London), 
M.D, (Victoria), D.P.H. (Cambridge ) ; Honorary Diplomate in Public 
Health, Eoyal College of Pln’sicians and Surgeons, Ireland ; Medical 
Officer of Health to the Essex County Council; Lecturer on “Public 
Health,” London Hospital Medical College; Fellow of the Institute of 
Chemistry ; Member of the Society of Public Analysts ; Associate Mem- 
ber of the British Association of Water-works’ Engineers ; Examiner in 
Hygiene, London University, etc. Third edition, revised and enlarged. 
Pp. 517. Philadelphia : P. Blakiston’s Son & Co., 1901. 

The first edition of this most excellent work appeared in 1896, and 
was a very welcome addition to the literature of a subject which of late 
years has become one of the most interesting to both lay and professional 
minds. The second edition improved upon the first, and this, the third, 
has in its turn improved upon its predecessor, not through the correc- 
tion of faults and the strengthening of weak points, for such did not 
exist, but through being kept abreast of the times by the incorporation 
of the results of constant observation and research. The original chap- 
ters have been thoi’oughly revised, and new chapters dealing with the 
protection of underground and surface water supplies and with the 
economics of the subject have been added. In every way the book 
deserves the highest commendation. C. H. 


Origisal Researches in the Treatment of Tropical Diseases 
WITH Indigenous Drugs, etc. By Hem Chandra Sen, M.D. Cal., 
Teacher of Materia Medica and Therapeutics, Campbell Medical School ; 
Physician to the Campbell Hospital, Sealdah, Calcutta. Printed at the 
Record Press, Calcutta, 1902. 

A Thesis on Tropical Abscess of the Liver. By Hem Chandra 
Sen, M.D. Cal. Printed at the Record Press, Calcutta, 1902. 

These two pamphlets represent the research and experience of an 
East Indian physician in the diseases indigenous to his country. The 
“Original Researches” consists largely of reprints of articles published 
elsewhere. The author, although of course practising medicine accord- 
ing to modern conceptions, introduces many interesting historical facts 
drawn from his profound knowledge of Hindoo learning. It is curious 
in reading these pamphlets to remark bow much the ancient Hindoos 
really anticipated many of our modern ideas of physiology and thera- 
peutics. The author gives a number of extremely interesting formulm 
of medicines containing snake venom, derived from the Hindoo systems 
of therapeutics. He shows a very wide knowledge also of modern 
medical literature, especially, as would naturally be expected, of the 
medical literature of England and France. 

Dr. Sen is to be congratulated on the interesting work which he has 
produced. F. E. P. 
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The Early Diagnosis of Attacks and Relapses of Acute Articular 
Rheumatism. — Acjhalme {Archives Ghitrales de hUdecine, September, 1902, 
p. 257) asserts that of all the infectious diseases acute articular rheumatism 
is the one in which the physician is able to render his patient the greatest 
service by an early diagnosis. The earlier salicylate medication is used, the 
more efficacious it is. It shortens the duration and lessens the intensity of 
the disease, and indirectly by acting in this way diminishes the likelihood 
of the occurrence of organic heart lesions. He states, therefore, that it 
would be of the greatest possible importance if a diagnosis of rheumatism 
could be made in the pre-articular stage. 

The writer remarks that, unfortunately, this is rarely possible, owing to 
the fact that both private and hospital patients seldom come under observa- 
tion until after there are definite articular symptoms. After referring to 
the uncertainty and variability of the prodromal symptoms of rheumatism he 
states that clinical observation has taught him that there is a very important 
and fairly constant cardiac symptom which precedes the joint manifesta- 
tions. This symptom is cardiac arrhythmia. This precedes the joint symp- 
toms by four or five days. The pulse is irregular in force and particularly 
in rhythm. The heart beats occur in groups of two, three, or four. The 
heart’s action is slowed to between 50 and GO. The examination of the 
heart in initial attacks at this stage usually shows no evidence of valvular 
disease. The same cardiac arrhythmia also precedes the onset of relapses of 
articular rheumatism by four or five days. He reports several observations 
in which the phenomenon was observed in relapse cases in hospital wards. 
The arrhythmia usually lasts forty-eight or sixty-two hours. 

Achalme says that this cardiac irregularity is due either to a disturbance 
of the nervous mechanism regulating the cardiac action by some toxic sub- 
stance, or to a lesion of the myocardium resulting from the local infection 
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with some organism. He believes that the latter hypothesis is the correct 
one, and advances experimental evidence to support this vievr. The vrriter 
has isolated a bacillus from the blood of several cases of articular rheu- 
matism. He injected into the ear veins of a series of rabbits 2 c.c. of a 
culture of this organism. In 60 per cent, of the cases a definite cardiac 
arrhythmia, similar to that observed clinically, occurred. It develops from 
sis to twelve hours after the injection and before any other phenomena. 
According to the age of the animal death may occur in twenty-four to forty- 
eight hours, eight days, or recovery may occur. In the young rabbits 
which die rapidly one finds numerous micro-organisms in clumps in the 
myocardium. In the older animals w'hich live a little longer one finds a 
fibrinous pericarditis wdthout organisms in the exudate ; the mjmcardinm 
still shows foci of bacilli, although they are more scattered. If death be 
delayed for four or five days all the serous cavities contain a serous exudate 
which is tinged with hoemoglobin, but which is still sterile. Endocarditis 
did not develop in any of the animals. If the animals recover the tem- 
perature falls and the cardiac arrhythmia disappears completely in two or 
three days. 

Achalme believes that his experiments indicate strongly that the cardiac 
arrhythmia in man is due to a bacterial infection of the myocardium. 

Case of Tubercular Tumor of the Spinal Cord in a Child Two Years 
Old. — HuxTca {Brain, Summer, 1902, p. 226) reports the case of a child, 
aged two years, who, at eleven and twenty-two months, was said to have had 
attacks of ” pneumonia.” After the last attack the right arm was found 
paralyzed, and the left subsequently show’ed some paresis. When the case 
came under observation there was internal strabismus of the right eye. 
The head was turned toward the left shoulder. The right arm was com- 
pletely paralyzed, the muscles being flaccid, but not wasted. There was 
some paresis and rigidity of the muscles of the left arm. IThe right leg was 
paralyzed, but the left not completely so. The knee-jerks w’ere exaggerated 
and the ankle-clonus was present on both sides. The superficial reflexes 
were diminished and sensation was everywhere impaired. The child died 
eventually with unmistakable signs of meningitis. 

The autopsy showed tuberculous lesions of both lungs. There was a 
characteristic tuberculous basilar meningitis. The meninges of the cord 
were also involved. The cervical enlargement was distinctly more volumin- 
ous than normal, and soft in cousistency. The enlargement occupied five 
segments, beginning at the second pair of cervical nerves and ending at the 
seventh cervical. It was about one and a half inches long. On transverse 
section the enlargement was found to be due to a tuberculous nodule, 
occupying the centre of the cord, with but a narrow rim of cord tissue sur- 
rounding it. Careful study of fresh and stained sections indicated that the 
growth had commenced in the right posterior horn, which was almost oblit- 
erated. The right anterior horn had been almost entirely destroyed as 
well. The left anterior and posterior horns were uninvolved throughout. 
The centre of the nodule had undergone caseation. The stained sections 
showed that the ganglion cells of the gray matter were well preserved. 
This fact w.as probably responsible for the absence of wasting in the par- 
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alyzed muscles. An ascending degeneration vras found in certain of the 
tracks in the white matter of the cord. This degeneration was attributed 
to the meningitis rather than to the tumor. The meningitis was believed 
to have produced its effects through direct action on the ascending fibres 
themselves, and in part indirectly hy its effect on the posterior roots. The 
writer remarks on the rarity of such tuberculous nodules in the cord, unas- 
sociated with tuberculous nodules in other parts of the nervous system. 

On a Powerful Specific for the Treatment of Malarial Fever.— Gautier 
{Archives de Parasitologic, June, 1902, No. 4, Tome v., p. 569), after a brief 
historical account of the use of arsenic in the treatment of malaria, states 
that it was formerly given more for its tonic and alterative effect than as 
a febrifuge. Moreover, its administration was practically always accom- 
panied by that of quinine. 

It is to Gautier that credit is due for demonstrating to the medical pro- 
fession the beneficial effects of certain organic preparations of arsenic, the 
so-called cacodylates, in the treatment of malarial cachexia. His discovery 
of the general therapeutic effects of 'the cacodylates was made in 1898, in 
which year he presented a communication before the Academy of Medicine 
in Paris. With the cacodylates he cured two cases of pernicious malaria, 
one of which had been suffering from malarial relapses since 1861, and both 
of which had not yielded satisfactorily to quinine. 

Since his first communication he, with the assistance of his medical 
confreres, some of whom were practising in the French colonies in Africa, 
has been experimenting with various organic preparations of arsenic in the 
treatment of malaria. As a result, he finds that disodic methylarsenate, 
AsOHjOjNa,, is a powerful specific in malarial fever. It is closely allied in 
composition and constitution to sodium dimethylarsenate or cacodylate. 
The disodic methylarsenate was put on the market in Paris as the “ nouveau 
cacodylate, sel arsenical B, arrhSnal.” It has been shown to be non-toxic 
and may be given either by mouth or hypodermically. Gautier recommends 
its use by subcutaneous injection, as it is more rapid in its effect and causes 
no local reaction. It is given in doses of from 5 to 10 centigrammes. 
Gautier has used it in nine cases of pernicious malaria which had not yielded 
to the administration of quinine. Detailed notes of seven of these cases are 
given. In some of the cases a single injection of 5 or 10 grains of the 
disodic methylarsenate caused an immediate cessation of the febrile par- 
oxysms and a complete and persistent disappearance of the malarial organ- 
isms. Sometimes two injections, but very rarely more than three, were 
necessary to produce a permanent cure. The drug has the advantage over 
quinine in that it does not in any way upset digestion. It seems to stimu- 
late the appetite. It appears to have a remarkable action in rapidly over- 
coming the malarial anmmia, increases of from 300,000 to over 1,000,000 red 
cells in forty-eight hours after the first injection being recorded. Gautier 
believes the drug is a more powerful specific than quinine. 

Tabes in Hereditary Syphilitics.— BAUiifSKi {La Semaine Midicah, 
November 5, 1902, p. 369) says that, although there are not more than twenty 
recorded cases of tabes in individuals suffering from inherited syphilis, yet 
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he is inclined to believe that such cases occur more frequently than is gen- 
erally supposed. He reports two instances which .are especially interesting, 
in that the father of both subjects was himself suffering from locomotor 
ataxia. 

The first patient was a girl, aged twenty-two years, with Hutchinson’s 
teeth. At birth she had anal ulcerations, and attacks of convulsive tic since 
seven years of age. When seventeen she developed an interstitial keratitis 
of the type seen in hereditary lues. For the past two years she had been 
suffering from shooting pains, and her pupils failed to react to light. The 
girl’s father had contracted syphilis and had contaminated his wife at the 
time she was pregnant. He himself had characteristic signs of tabes ; 
absence of patellar and tendo-Achilles reflexes, vesical symptoms, shooting 
pains, and Argyll-Eobertson pupils. 

The second case was a girl, aged fifteen years, whose pupils were inactive 
to light and whose patellar and tendo-Achilles reflexes were absent. She 
had vesical symptoms and a left-sided syphilitic choroiditis. The cerebro- 
spinal fluid showed a lymphocytosis. She had mental symptoms resembling 
either those of dementia praecox or of a diffuse meningo-encephalitis. 

Babinski thinks that the knowledge of the occurrence of such cases is of 
pr.actical importance, in that the thorough and prolonged use of mercury 
may have a definite influence in retarding the development of the tabetic 
symptoms. 

Treatment by the Tourniquet to Counteract the Vasomotor Spasm 
of Eaynaud’s Disease.— Cushing {Journal of Nervous and Mental Disease, 
November, 1902, p. 657) reports a case in which he adopted the unique 
treatment of applying a tourniquet for the relief of the pain produced by 
the v.asomotor spasm of Eayuaud’s disease. The patient, a married woman, 
aged thirty-five years, w.as admitted to the Johns Hopkins Hospital under 
Dr. Osier on October 29, 1901, complaining of “ blueness and pains in the 
extremities.” Everj'^ winter since childhood she had suffered from attacks 
of chilblains. During the attacks the toes and fingers would become ” red 
and swollen and would itch and burn.” In March, 1901, these symptoms 
became much aggravated. From that date up to the time of admission a 
condition of local asphyxia of all the digits had been present, with exacerba- 
tions of almost dailj’’ occurrence. The arterial spasm was pronounced and 
was .associated with intense pain. On several occasions these attacks were 
so severe that slight superficial patches of terminal gangrene had affected 
the pads of one or more of the toes or fingers. Treatment up to admission 
had been without avail, and there had been almost a daily use of morphine 
to relieve the pain and induce sleep. After she entered the hospital all the 
usual methods of treatment, except galvanism, had been tried, without avail. 

Eaynaud’s original theory explaining the local syncope, local cyanosis, 
thrombosis, and gangrene characterizing the disease known by bis name, has 
not been disproved by subsequent investigators. He believed that the disease 
was due to an excessive irritability of the vasomotor centre or centres, lead- 
ing to constriction of the arterioles in certain vascular areas, the exciting 
cause being a peripheral irritant, usually cold. The tre.atment natur.ally 
must be directed toward overcoming this abnormarvasoconstrictor spasm. 
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The use of the tourniquet was suggested to Cushing by observing the 
phenomena following the removal of the tourniquet after operation. After 
its removal a flushing of the member with arterial blood almost invariably 
occurs peripherally to the site of constriction. This is presumably due to 
the temporary paralysis of vasomotor control to the part below the encircling 
bandage. The constriction causes in some way a “ blocking ” of the non- 
medullated fibres. It was the familiarity with the vasodilatation occurring 
under these circumstances which suggested the employment of a similar 
procedure as a therapeutic measure to counteract the local conditions of 
spasm which characterize Raynaud’s disease. 

The tourniquet was first applied for two minutes on November 10, during 
an exacerbation of pain and asphyxia in the left upper extremity, a flat 
rubber bandage being used. It caused some temporary discomfort, but its 
removal was followed by a much more readily palpable radial artery and 
great relief to the pain. From this on the tourniquet was applied daily to 
one or other extremity as conditions indicated. The patient immediately 
began to make rapid improvement. The pain was always greatly ameliorated, 
and the attacks became gradually less frequent. Finally they ceased, and 
she was eventually discharged on December 28, apparently quite Avell and 
with the extremities presenting their normal physiological tint. 
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The External Dorsal Luxation of the Metacarpophalangeal Joint of 
the Thumb. — Grisel {Eevue de Orthopedic, January, 1902), in a critical 
and exhaustive review of this subject, states that the pathological anatomy 
of the complete variety of the dislocation has been well shown by the 
researches of Vitrac, who gives the following r6sum6 of the lesions : 1. 
Tearing of the two lateral ligaments. 2. Displacement of the tendon of the 
long flexor to the outer side of the metacarpal head. 8. Tearing of the 
phalangeal tendinous sheath, with displacement of the tendon to the outer 
side of the iutersesamoid space. 4. Tearing of the adductor muscle, with 
or without penetration of this muscle by the head of the sesamoid. The 
symptoms have been well described in the observations of Guermonprez, 
and are those of the habitual luxation in the Z position — shortening of the 
thumb and a variable degree of mobility of the phalanx and three charac- 
teristic signs ; 1. The situation of the phalanx over the external surface of 
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the metacarpal. 2. The presence'^of the flexor tendon, which sometimes 
may be easily shown, over the external surface of the metacarpal. 3. The 
forced adduction of the metacarpal bone with its head prominent under the 
skin of the inferior portion and internal to the thenar eminence in the 
region of the metacarpal bone of the index finger. This permanent adduc- 
tion is a double obstacle to reduction because : 1. The adduction being 

complete it is impossible to carry the bone further away so as to relax the 
muscular buttonhole at the moment of reduction. 2. The metacarpal bone 
falls down into the palm of the hand and increases the difficulty of releas. 
ing the articular head of the phalanx. 

In the complete external dorsal luxation the symptoms are : 1. The 
situation of the phalanx over the external surface of the metacarpal bone. 
2. The presence of the tendon to the outer side of the head of the meta- 
carpal bone. 3. Forced adduction of the metacarpal bone. Beyond the 
phalanx to the outer side of the metacarpal one may see ; 1. The lateral 
ligaments in part torn and in part detached and having carried away with 
them the periosteum and lateral portion of the metacarpal bone. 2. The 
dorsal portion of the capsule and the periosteum of the dorsal surface are 
elevated by the passing of the phalanx over the back of the metacarpal 
bone. 3. The turning back of the gleno-sesamoid band which remains 
adherent to the phalanx. 4. The existence of a buttonhole through which 
passes the metacarpal bone ; the internal edge of which is formed by the 
adductor, and the external edge by the flexor tendon, external sesamoid 
bone, and external sesamoid muscle, and the eyelet corresponds to the in- 
ternal sesamoid. 5. The flexor tendon is maintained between the sesamoids 
in the fibrous tissue which crosses obliquely the external border of the 
metacarpal bone to reach the slip of the short flexor. 

The causes of the irreducibility of the external complex luxation are : 
1. The flexor tendon being torn from its phalangeal sheath is no longer 
next the phalanx and the sesamoid during the manoeuvres of reduction. It 
either remains curled up near the metacarpal bone, or it is interposed 
between the articular surfaces, 2, The sesamoid bones may not constitute 
an obstacle to reduction if there is a sufficient separation of the phalanx 
and the metacarpal bones for them to pass. 3. A luxation that is irredu- 
cible, notwithstanding the separation of the two bones sufficient for the 
passage of the sesamoids, may be reduced by section of the flexor tendon. 

In those c.ases of habitual complicated luxation which often present 
themselves for treatment, where the section of the glenoid ligament is not 
sufficient, the surgeon has the choice of any one of three solutions of the 
problem ; 1. The complete elevation of the gleno-sesamoid covering. 2. 
Section of the lateral ligaments and the attachments of the sesamoid 
muscles. 3. Resection of the head of the metacarpal bone. 

Femoral Osteotomy and Osteotomy in Ankylosis of the Hip in Mal- 
position and in Certain Fractures of the Femur United in Malposition. — 
VixcENT {Revue de Ohir., 1902, No. 10), after a detailed review of the sub- 
ject, states in conclusion : 1. The application of the vise of Lorenz during 
the course of osteotomy for the relief of viciously consolidated fr.acture of 
the diaphysis of the femur, with marked over-riding of the fragments, is a 
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useful procedure. It is much more powerful than manual traction, and may 
be used with sureness and precision. 2. This method is especially valuable 
in the bony section in the form of a Z, which gives to the reduced osseous 
surfaces a true notch, and permits of the advantages of the oblique osteotomy 
for the coaptation of the fragments and avoids the necessity of applying con- 
tinuous extension, which is painful and uncertain in its results. 

The Fracture of Dupuytren. — Mally and Richon {Revue de Chir., 1902, 
No. 10), after an exhaustive review of the subject, state in conclusion : 1. 
By the term fracture of Dupuytren is meant the bimalleolar fracture of the 
leg by adduction, that is to say, fracture by tearing away of the internal 
malleolus from its base or its end, or, more rarely, laceration of the internal 
lateral ligament, fracture of the fibula to the upper side of the inferior tibio- 
fibular ligament, and separation of the ends of the bones forming the in- 
ferior tibiofibular articulation ; this last may not occur. It is always an , 
articular fracture. 2. The prognosis is extremely grave from the point of 
view of function. In spite of well-directed therapeutics, at the moment 
when the consolidation should be theoretically well advanced one may 
observe, during the period of convalescence, two sorts of secondary compli- 
cations : a. First and almost constant, but of variable severity, is the mus- 
cular atrophy of muscular origin affecting unequally the motor muscles of 
the tibiotarsal articulation, and at the same time one sees the various 
cutaneous and vasomotor trophic disturbances, b, A secondary deviation 
of the foot progressive to valgus. 3. This muscular atrophy has the char- 
acteristics of the reflex muscular atrophy, and permits in consequence 
the atrophy of a certain number of the motor cells of the anterior horns of 
the cord in the region of the dorsolumbar enlargement. 4. The existence 
of trophic phenomena in the skin and vasomotor system with the muscular 
atrophy permits the belief that the deviation of the foot has as its primary 
cause a similar trophic trouble, which causes alteration of the structure of 
the ligaments and interference with the normal progress of ossification of the 
callus. These primary alterations of the ligaments and the callus are, 
according to the authors, of trophic origin, and allow the weight of the body 
to efface the plantar arch, permitting the astragalus to “ see-saw ” down- 
ward and inward. This movement of the astragalus is assisted by the 
stretching of the internal ligament by the callus, and the forcing to the 
outer side of the fibular malleolus, which transmits a portion of the weight 
of the body upward and outward to the external face of the astragalus, the 
fibular callus yields and the bone becomes ultimately bent. 5. The spinal 
lesions which cause the trophic phenomena have not been .exactly deter- 
mined ; those which cause the atrophy of the muscles consist essentially in 
the diminution of the motor cells of the anterior horn with atrophy of their 
pigment and effacement of their cylindrical prolongations. 6. The path- 
ogeny that the authors have proposed to explain these secondary complica- 
tions is entirely new and is justified by the statement of Tillaux : “ There 
is no other fracture in which the treatment is more important and more 
difficult than in the bimalleolar fracture by abduction.” 7. The immediate 
treatment should consist in the application of a dressing which will accu- 
rately maintain reduction ; the dressing should be so applied that the internal 
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malleolar region is freely accessible. In order to fulfil these indications 
the authors have proposed the use of a plaster-of-Paris trough of special 
design, the foot first being placed in forced adduction. If the oedema of the 
soft parts is very pronounced, massage and evaporating lotions should he 
used for several days preceding attempts at reduction. If the fracture is 
compound, reduction should he preceded by a vigorous disinfection of the 
wound. 8. The callus almost alwa 3 ’s is retarded in its consolidation, and 
so when one removes the plaster trough it is essential to maintain the instep 
not only laterally hut also underneath the arch by a suitable bandage, so as 
to prevent the secondary deviation to the position of valgus. 9. The mus- 
cular atrophy which is peculiar to these articular fractures, and which is 
spasmodic, demands for its relief an altogether different treatment from that 
of simple atrophy. All forcible manipulations of the joint and the direct 
excitation of the muscles by either massage or electricity’ are absolutely con- 
traindicated. Local sedative applications, with counterirritation over the 
spine, may prove to be of value. The author’s experience shows that static 
electricity best fulfils this last indication, 10. Union in bad position is a 
serious condition, and demands surgical intervention for its relief. Accord- 
ing to the severity of the case, one may have recourse to either simple or 
wedge-shaped osteotomy, resection, astragalectomj’, and, finally, the wiring 
together of those fragments which show no tendency to become united. 
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Concerning a New Series of Sjmthetic Salts of the Nucleids of Iron, 
Copper, Mercury, and Silver. —Dr. E. R. Larked gives a summary 
of the steps which have led up to the commercial production of these 
new compounds of nucleinic acid and the metals — iron, copper, mercury, 
and silver. Tbej’ are knoivn under the trade names of fcrrinol, rnprnl, 
mcrcurnl, and urgol, respectiY’ely. He summarizes their advantages as fol- 
lows: 1. These new salts of nucleinic acid are rational reconstructives; 
they are true tonics; they increase physiological resistance; thej’ increase 
the functional activity of secretory organs. 2. They are powerful germi- 
cides, and are not harmful to the tissues. 3. If the present state of our 
knowledge of the nucleins and leucocY’tosis is correct, then the nucleid is 
the proper form for the administration of the metals. — Therapeutic Oazctle, 
1902, vol. xxvi. p. .')9.3. 
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Peridynamin. — ^D e. 0. Liebbeich writes on a new iron preparation by 
tbis name. In its action it resembles ferratin, and is nseful as a bccmo- 
globin former. — Therapeutische Monatshejte, 1902, vol. xvi. p. 423. 


The Serum of Trunecek in Arterio-sclerosis.— Dr. S. Sehoubiguine 
recalls the serum that Trunecek devised over a year ago for the treatment 
of arterio-sclerosis. This was: sodium sulphate, 16; sodium chloride, 
140; sodium phosphate, 5; sodium carbonate,?; potassium sulphate, 13; 
water 1440. The author reports his results obtained with a patient, aged 
eighty years, suffering from arterio-sclerosis.. The symptoms were marked 
depression and pain over the heart region. During a space of five weeks 
seven injections were given. The oppression diminished, cyanosis of the 
lips disappeared, and the old man declared himself young again.— T/iem- 
peutique moderne Riisse, 1902, vol. v. p. 20. 

Agurin; A New Diuretic. — Dr. M. Saeacoln has administered to a 
certain number of patients a new diuretic obtained from theobromine, and 
called agurin (a double salt of sodium acetate and theobromine). In all of 
his cases he found a constant increase in the amount of urine passed, with a 
maximal amount occurring three to five days after the administration of the 
drug. There was also a slight increase in the arterial pressure. In arterio- 
sclerosis with cardiac or renal disease the diuresis has been more marked 
and the beneficial effects more pronounced than in cases of hepatic cirrhosis. 
The remedy was well borne, and could be employed for several weeks with- 
out discomfort. In one case of marked arterio-sclerosis there was gastric 
irritability. The dose is 7 grains at hour intervals. It can also be given 
by the rectum . — Thlse de Paris, 1902, No. 566. 


The Therapeutic Value of the Alkaline Vichy Waters. — Dr. Oscar 
Liebreich speaks of the differences of natural and artificial mineral waters, 
claiming that no amount of detailed chemical analysis and subsequent com- 
pounding can ever duplicate the natural mineral waters. This is due to 
several factors — inaccuracies of weighing, the presence of bodies which split 
up and are destroyed in chemical manipulation ; and then, again, from the 
standpoint of manufacturing, the impossibility of obtaining pure products at 
reasonable prices. Further, nearly all natural mineral waters contain a 
colloid substance, formerly termed glairin ; this has never been reproduced, 
and in Leibreich’s opinion it is of importance therapeutically. In natural 
waters, also, carbon dioxide exists in two forms — the anhydride and the 
hydrate. Artificial waters are impregnated only with the anhydride. Of 
the different Vichy springs, he points out that they are not identical in 
character, but, broadly speaking, they are very similar with regard to their 
alkalinity. Nevertheless, the two springs which are mostly used — the 
Grande Grille and the Celestins— have different therapeutical effects. The 
modern therapeutist is bound to take into account the chemical composition 
of the remedies used, and an ingredient, even when present in very small 
quantities, is capable of bringing about some action, especially since the 
presence of other ingredients may cause synergistic action. Of the various 
diseased or disordered states that are best adapted to treatment by these 
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mineral waters the author speaks of gout and diabetes mellitus — especiallj’ 
of pancreatic origin — and particularly for the prevention of diabetic coma. 
In chronic c.atarrhal diseases of the stom.ach the alkaline mineral w.aters 
have been regarded almost as specifics. They incre.ase peristalsis, diminish 
the hyperacidity of the mucous glands, and stimulate the production of the 
digestive ferments. In g.ostric ulceration in anaemia it is desirable to keep 
the secretions alkaline by these waters. In Reichmann’s disease they are 
indicated. The Vichy waters are also available in diseases of the liver, 
particularly in those conditions that favor the form.ation of g.allstones. 
Other conditions are mentioned by the author, such as albuminuria and 
certain skin dise.ases. — British Medical Journal, 1902, No. 2180, p. 1159. 

Physical Therapy. — Dr. Franz C. Muller, of Munich gives a complete 
review of the newer literature on balneotherapy, liydrother.apy, and light 
therapy. — Schmidt’s Jahrbilcher, 1902, vol. cclxxvi. p. 6. 

Dangers of Subcutaneous Gelatin Injections. — Des. Margosiner and 
Hirsch point out that for a long time p.ain and a feeling of tension, abscess 
formation, and fever were considered the only untoward symptoms following 
the injection of glycerin, until sever.al cases of tetanus were reported, which 
necessitates extreme care in proper sterilization. The author dissolves 2 
grammes in 100 cubic centimetres of warm physiologic.al salt solution and 
then exposes the flask for one hour to live steam .at 100° C. The injection 
must be made by means of a syringe which permits of perfect sterilization. 
The results were very satisfactorj', and gelatin w.as found to be an e.xcellent 
haemostatic especially in prolonged cases of hremoptysis. The emboli which 
occasionally have been reported are not the result of the gelatin, but may 
follow any subcutaneous injection. — Therapcutische Monatshe/te, 1902, Heft 
vii. S. 334 


X-ray Treatment of Carcinoma.— Drs. AVallace Johnson and AValter 
H. Merrill publish a table showing that of 16 cases of cj)ithelioma treated, 
regardless of their length of existence, extent of tissue involved, and previous 
tre.atment, 10 patients, or 62.5 per cent., arc apparently cured ; and, in addi- 
tion, 4 cases, or 25 per cqnt., show improvement, and 3 of these give promise 
of ultimate recovery under further trc.atment. Only 2 cases, or 12.5 per 
cent., failed to derive benefit from the treatment other than alleviation of 
pain and diminution of dfscharge. Of 7 carcinomas treated, all of which 
were classified as inoperable by tbe surgeons, none showed any improvement 
beyond relief from pain and probably a temporary del.ay in the final fatal 
termination. Lupus vulgaris can be cured, fibrom.as show no change at all. 
Three or four semiweekly exposures of four to five minutes’ duration were 
sufficient to produce a reaction. — American Medicine, 1902, vol. iv. p. 217. 

Drops as Dose Measures. — Dr. M. I. AA’'iLBERT publishes several tables 
which show that little or no uniformity can be expected in comi)arative re.sults 
on the number of drops to be obtained from different dropping surfaces. The 
irregularities arc so .apparent and so great that they suggest that every drop- 
ping surface is a law unto itself with e.ach and every liquid. A rea«on.able 
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and practical standard would be to accept a drop of water as being equivalent 
to tlie tenth part of a gramme. This would be a convenient number to 
remember and would be in harmony with the metric system, and, in addition 
to this, it would represent the most readily obtained drop of water, dropping 
in seconds from the greatest variety of dropping surfaces. Then, too, all 
possible error would be on the’side of safety. From the writer’s experience 
it would appear that the difference in the space and thickness of the lip of 
a vial is a greater factor in the size of the resulting drop than the quantity 
of liquid it contains, and a rough or ground-glass surface offers more attrac- 
tion for the spread of a liquid and would give a larger and more uniform 
drop of water than one that is quite smooth. A clean, smooth surface, how- 
ever, would give more uniform and larger drops than one coated with even 
the slightest trace of fat or oil. Of course, it would be most simple to do 
away with drops entirely, hut for potent remedies which are constantly 
increased or decreased in dose they are indispensable . — American Journal of 
Pharmacy, 1902, No. 8, p. 375. 

Relation Between the Chemistry and the Physiological Action of Mor- 
phine. — Dr. E. Vahleit, assuming from the large size of the morphine 
molecule that not all of its atoms-take part in its physiological action, has 
attempted to isolate that physiologically interesting nucleus upon which 
most of the efficacy depends. In so comparatively new a branch of phar- 
macology the difficulties of research are obvious, since it is only rarely that 
by the breaking up of a molecule components are obtained which resemble 
the mother-substance in effect. More often one common ingredient is 
found in a number of drugs of the same action and close chemical relation, 
as in the case of the purin obtained from caffeine, theobromine, and allied 
alkaloids, upon which most of their action depends. In starting his experi- 
ments the author assumed that the phenanthrene nucleus was the chief 
carrier of its function ; and as it seemed desirable to add nitrogen — an 
important element in most alkaloids — ^he discovered a synthetic combina- 
tion of the two, which he named morphigenin. Chemically, it is oxyamido- 
phenanthrene, and it seems, indeed, as if it closely resembles morphine 
physiologically — so much so that a readily soluble derivative has been 
brought on the market under the name of epiosin. There are other products 
with the same nucleus, and also narcotic in effect, that could be formed, 
as by the aetion of zinc chloride giving morphigenin chloride. Several 
could be obtained by combining sulpho-acids with morphigenin, but no stable 
compounds resulled from all these experiments, and so their importance is 
diminished. To manufacture epiosin, one part of morphigenin ehloride, 
with three parts of sodium aeetate, twelve parts of absolute alcohol, and 
one and one-half parts of an aqueous methylamine solution, 33 per cent, 
in strength, are heated for two hours in the water-hath, with subsequent 
evaporation and extraction with chloroform. Epiosin, chemically, is a 
methyldiphenylenimidazol. It melts at 383° F., and is readily soluble in 
alcohol and chlorform, and its chlorides are soluble in water. When it is 
injected into frogs the functions of the cerebrum are first paralyzed, and 
later those of the spinal cord ; when injected into dogs, there is a blunting 
of the sense of pain, not leading to sleep, a sluggish corneal reflex, involun- 
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in hot alcohol and ether and in chloroform, and melting at 321° to 323° F. 
By boiling with hydrochloric acid it split up into five distinct substances : 
(1) Galactose, (2) phosphoric acid, (3) cerebrininic acid, (4) amido-cerebrininic 
acid, and (5) a nitrogenous water-soluble principle. — Archiv fur Experi- 
mental Pathologic und Pharmakologie, 1902, Band xlviii. p. 73. 
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The Leucocyte Countin the Diagnosis of Diseases of Children.— George 
Douglas Head {Archives of Pediatrics, April, 1902, p. 253) calls attention 
to the value of leucocyte counts in the differential diagnosis of certain dis- 
eases of early life. From the conclusions of various observers it is probable 
that in healthy infants a mild degree of lencocytosis occurs during the first 
year of life, and this is somewhat diminished during the second year; but 
beyond the age of two years in healthy children the count is not different 
from that of adults. From one to two years the count may be of consider- 
able value if one is careful to exclude the lencocytosis of digestion ; but even 
at this age the chief value of the procedure must be to assist in the identifi- 
cation of such diseases as are characterized by a diminution rather than an 
increase in the leucocytes. This group of diseases includes typhoid fever, 
influenza, measles, malarial fever, and miliary tuberculosis, and, perhaps, 
tuberculous meningitis. Beyond two years of age the leucocyte count in dis- 
eases of children is as invariable and as fixed as in diseases of adult life. 

In typhoid fever in children the low leucocyte count is constant, being 
raised above the normal figure only in the presence of complications. If in 
a case of suspected typhoid fever in a child the count is over 10,000, the 
diagnosis of uncomplicated typhoid fever cannot be entertained, and a com- 
plication is to be looked for whether the symptoms indicate it or not. But 
the count is of most value when the clinical symptoms have narrowed the 
diagnosis to a choice between typhoid fever, on the one hand, and menin- 
gitis, osteomyelitis, appendicitis, or some other infection ; for in all the latter 
group there is an increase of, the white blood count 

In adults typhoid hemorrhage or perforation is followed by a prompt rise 
in the number of leucocytes. There are, however, numerous exceptions to 
the rule, and practically the knowledge furnished by the white count is this : 
if, in a case of typhoid fever, symptoms pointing to perforation or hemorrhage 
are observed, a rise in the leucocytes strengthens the evidence that perfora- 
tion or hemorrhage exists. While none of the cases in the series of children’s 
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cases collected by the author was thus complicated, it is to he presumed that 
the rule in adult cases would be followed. 

-Appendicitis in children, as in adults, is accompanied by a well-marked 
leucocytosis. The count is thus of value in difTcrentiating appendicitis from 
attacks of abdominal pain from renal c-alculns, gallstones, acute intestinal 
obstruction, and typhoid fever, all of which have a normal or diminished 
count. From acute gastritis, acute nephritis, or acute enterocolitis, all of 
which cause leucocytosis, differentiation coubl not be made. Again, when 
the symptoms of appendicitis give no clue to the course the disease is pur- 
suing the leucocyte count is often of valuable assistance in following the 
course of the inflammation. Xo conclusions, however, can 'be dr.awn con- 
cerning the severity of a given case, unlc=.s successive counts have been 
made from the outset of the disease. 

In lobar pneumonia a pronounced leucocytosis is encountered. An aver- 
age of the cases under five years gives 41.000, while for cases over five years 
the average count is 2G.800. The number of complicated c:l«c.s is too small 
to give satisfactory conclusions. 

In cases of pneumonia simulating typhoid, m.alaria, or influenza, a high 
IcucocytO'is rules out these three common infections, but is of no value in 
distinguishing it from cerebro spinal meningitis or appendicitis. 

Only three cases of bronchopneumonia are included in the series, but from 
these it is probable that while leucocytosis accompanies the disease it is not 
as pronounced as pneumonia. 

Meningitis (five c.ases) shows a pronounced leucocytosis, ranging from 
14,200 to 40.GOO, which appears early in the disease and continues till death. 
Complications do not modify it. In the diagnosis between meningitis and 
uncomplicated typhoid fever the count, as already indicated, is almost, if not 
absolutely, diagnostic. Between meningitis and hy.steria the count in two 
cases .seen b)' the author has been di.agnostic (C300 and 0000). As between 
meningitis and brain tumors, one c.ase of the latter disease examined by the 
writer gave a count of 5500 in the second week of severe symptoms. 

In diagnosis between tuberculous and non-tuberculous forms of meningitis 
no c.ases of children have been reported, and the counts in adults are con- 
flicting. 

In influenza in children it is probable that a normal or reduced count 
occurs in the uncomplicated cases, as in adults. The test will, therefore, be 
of value in diflerentiation from meningiti.s, and also in establishing the 
pre-^ence of a complication like lobar pneumonia. 

In diphtheria the count is of little practical value. In moasle=, however, 
the count is normal or below during the whole course of the disease, but 
complications, such as bronchopneumonia, severe bronchitis, or otitis media, 
cause a leucocytosis in some c.ases. 

German measles, according to Cabot, shows no leucocytosis, and mild 
scarlatina, according to Turk, shows nearly a normal number of leucocytes. 
If the infection is severe and the diagnosis lies between scarlatina and 
measles, leucocytosis would point to the former, a normal count to the latter. 

In scarlet fever leucocytosis begins a d.ay or so before the r.ash appears, 
reaches its height abo'it the time of the full development of the exanthem, 
and falls with the fading of the rash, or may persist some days longer. 
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In variola, as already proven by Rick, no leucocytosis occurs prior to the 
formation of the vesicles ; with their appearance the count rises, and reaches 
its height as the exudate becomes purulent. In very mild cases no increase 
occurs during the course of the disease. These statements probably apply to 
children, as well as adults. Since the initial rash of variola sometimes resem- 
bles that of scarlet fever, the white count might give valuable information 
early in the disease. 


OBSTETRICS. 


UNDER THE CHARGE OE 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE J PROFESSOR OF OBSTETRICS AND 
DISEASES OF INFANCY IN THE PHILADELPHIA POLYCLINIC; CLINICAL PROFESSOR 
OF DISEASES OF CHILDREN IN THE WOMAN’S MEDICAL COLLEGE ; VISITING 
OBSTETRICIAN TO THE PHILADELPHIA HOSPITAL, ETC. 


Diagnosis by Vaginal Examination. — In the Journal of Obstetrics of the 
British Empire, November, 1902, Stephenson contributes an excellent paper 
upon this subject. He calls attention to the fact that with proper care, 
vaginal examinations are attended with but little danger, and that impor- 
tant knowledge regarding parturition can he obtained by this procedure 
only. 

Although the usual belief is that the occiput is seldom upon the right side 
and anterior, or upon the left side and posterior, Stephenson finds this is 
erroneous. More frequently than ordinary statistics would lead us to 
believe, he has found the occiput anterior and upon the right or posterior 
and upon the left. 

He also calls attention to the fact that in a pelvis of average dimensions 
and with a pelvic floor and perineum uninjured and not relaxed, it is 
impossible to touch the promontory of the sacrum. Many books and articles 
upon the subject of vaginal examination assert that the sacrum can readily 
be palpated including the promontory, an assertion which experience does 
not prove. If the observer finds that upon vaginal examination his fingers 
come readily in contact with the promontory of the sacrum he must con- 
clude that the pelvis is considerably contracted. 

In order to accurately appreciate what is meant by vaginal examination, 
Stephenson urges that the sort of vaginal examination made should be 
definitely stated, whether it is the ordinary examination or whether it be an 
examination made under partial ansesthesia or with pressure especially 
adapted to reach the higher points of the posterior pelvic wall. He refers 
in his paper to what is termed “ ordinary vaginal examination.” 

Again, he calls attention to the fact that a frequent error is made in stat- 
ing that upon vaginal examination as ordinarily made both fontanelles can 
be reached. This is never the case, but, on the contrary but one fontanelle 
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and the sagittal suture are available by ordinary vaginal examination. The 
same is true regarding the detection of the ear of the child, for upon ordi- 
nary examination, this cannot he felt. 

Stephenson defines the normal r.ange of vaginal examination as corre- 
sponding with the ligamentous boundary of the pelvic outlet. He asserts 
that in the upper part of a normal pelvis the fingers command only the 
anterior half of the pelvis, while in the lower division and on the pelvic 
fioor they reach slightly beyond the tr.ansverse plane. He proves these 
statements by measuring the length of the fingers, finding that when two 
fingers are inserted the nearest distance at which effective touch can be 
made is three and one-half inches. He believes that in ordinary examina- 
tions the dorsal surface of the two flexed fingers does not pass beyond the 
transverse line joining the anterior margin of the tuberosities of the ischia. 
Even with strong pressure they cannot be forced beyond the plane of the 
outlet. He believes that when the fingers are fully introduced in the mesial 
line the tactile portion corresponds fairly with the centr.al line of the pelvis. 
The os is usually found centr.al, but is at times displaced. When the os is 
moderately dilated the fontanelles are not accessible, but the sagittal suture 
can be felt crossing the os. When the os is more dilated, or if the fingers 
can be p.assed within, a fontanelle may be felt. If it is the smaller the head 
is flexed ; if the larger the head is somewhat extended. In estimating the 
degree of flexion, attention must be given to the presence or absence by 
palpation of the larger fontanelle. The more readily this is felt the greater 
the degree of extension which is present. He also calls attention to the fact 
that when all of the anterior fontanelle is not accessible a portion of it 
resembles normally the posterior fontanelle in being a small space enclosed 
by three bony lines. 

Eapid Dilatation of the Dterus by Bossi's Dilator. — Before the Edin- 
burgh Obstetrical Society at its meeting on November 12, 1902, Simpson 
{Brifish Medical Journal, November 29, 1902) reported the case of a young 
primipara admitted to the Royal Maternity Hospital in violent eclampsia. 
The urine was highly albuminous and the cervix barely admitted one finger. 
In addition to treatment addressed to elimination and the control of the 
nervous sj'stem, under chloroform the cervix was gradually dil.ated with 
Bossi’s dil.ator, securing complete opening of the cervix in twenty minutes. 
The child w-as delivered by axis tr.action forceps, but did not live. The patient 
had a number of convulsions afterward, in all eighteen during her treat- 
ment She made a tedious but complete recovery. 

At the same meeting Frost reported the case of a patient aged forty, eight 
months pregnant, seized with eclampsia. As the patient was profoundly un- 
conscious, it was thought necessary to empty the uterus as soon as possible. 
Bossi’s dilator was employed and the patient delivered by forceps As the 
cervix was scarcely opened it was necessary to introduce the dilator without 
the shield. When the index registered cm. of dilatation the shields were 
applied, and the procedure continued until 9J cm. of dilatation had been 
effected, when the instrument w.as finally withdrawn. The operation up to 
this point occupied thirty-five minutes. The application of the forceps was 
difficult, as the head hay .above the brim and was movable. Convulsions con- 
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tinued for seventeen hours after delivery, growing gradually less violent. 
The patient regained consciousness about forty hours after delivery. No 
sedatives were employed, but hot packs were used persistently to' secure 
thorough sweating. The albumin in the urine gradually decreased and the 
urea gradually increased. The patient was markedly jaundiced during con- 
valescence, but finally made a satisfactory recovery. The child also survived. 

In the Centralblatt fiir Gyndkologie, '\902, No 47, Knapp adds a further 
paper to his original communication in the Wiener Wochenschrift, 1902, Nos. 
41 and 42. He describes Bossi’s dilator with illustrations, and continues to 
endorse it. 

From the clinic in Oarlsruhe comes a report by W AGNER ( Centralblatt fiir 
Gyndkologie, 1902, No. 47) of three cases in which Bossi’s dilator was used 
to open the cervix. 

The first of these was a multipara who had had colpotomy performed 
previously to her present labor. The cervix was very slow in dilating, and 
the patient weak and highly nervous. BossTs dilator was introduced after 
narcosis, and gave the patient but little suSering. In thirty minutes the 
cervix was completely dilated, and the patient shortly afterward could be 
delivered with Tarnier’s forceps. Mother and child recovered well. 

His second case was that of a multipara, aged forty-five, with slightly con- 
tracted pelvis, who had had very large children in transverse presentation. 
All the children had perished soon after labor. 'With the past history it was 
thought best to induce labor before the child became excessively large. The 
child was in the second transverse position, the back anterior. During dilata- 
tion the patient had almost no pains, and in sixty minutes the cervix was 
completely opened without rupturing the membranes. When dilatation had 
been complete for five minutes the membranes were ruptured, version made, 
and the child delivered. Considerable difficulty was experienced, as the 
arms were above the head, and the child was horn asphyxiated and could not 
be made to breathe. As there was free hemorrhage, examination revealed 
laceration of the cervix, with arterial bleeding. This was closed by suture, 
and the p^^tient made a good recovery. It is thought that the large head of 
the child tore the cervix and not the instrument used for dilatation. 

The third case was that of a multipara, aged twenty-five, pregnant five 
months, who had suffered with profuse hemorrhage for three weeks. As the 
finger could not he introduced through the cervix to make accui'ate diagnosis, 
Bossi’s ailator was used and a thorough examination made, finding a placenta 
prsevia. The cervix and vagina were thoroughly tamponed, and the patient 
had sharp rise of temperature. On the following day the dilator was again 
employed, the membranes ruptured, and a macerated child delivered by ver- 
sion and extraction. The placenta had been deeply detached from the 
anterior wall of the uterus. In each of these cases the instrument worked 
to great satisfaction. 

Bischoff, from the clinic at Bonn {Centralblatt fiir Gyndkologie, 1902, No, 
47), reports five cases in which Bossi’s dilator was employed with satisfac- 
tion. Three were cases of eclampsia and two of contracted pelvis. One of 
the eclamptic cases had contracted pelvis also. The children were delivered 
by craniotomy, version, and the use of forceps in accordance with the needs 
of each case. It was found that laceration of the cervix followed the use of 
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tlie instrument, but not to a severe decree and not sufficiently to bring tbe 
patient into danger. Biscboff believes that when the case is not serious and 
haste is not imperative the cervix can be dilated with less damage by 
other methods, such as the use of the bougie and elastic bags. Where, how- 
ever. cases are brought into the hospital for operation, requiring delivery, where 
antiseptic precautions can be carried out and any operation necessary done 
promptly, the instrument should have a place and should be employed. 

To the foregoing cases Lakghoff [CcntralUatt fur Gynahohgie, 1902, No. 
47) adds a case of eclampsia in which Bossi's dilator was used with excellent 
result 

MUEU.EE, of Munich, and Feommep. describe metal dilators similar in 
action to Bossis, and urge the value of their use in properly selected cases. 

Complete Inversioii of the Uterus of Seven Months' Duration.— 
Tayloe {Journal of Ob’^ictrics of (ha Bridak Empire, November, 1902) 
reports a case of a priraipara in labor two days before delivery, who suffered 
severely from hemorrhage after the birth of (be child. The condition was 
not recognized, and seven months after the occurrence of uterine inversion 
the patient was seen and a correct diagnosis made. Other means failing to 
reduce the inversion, the patient was stimulated for a short time, and under 
aseptic precautions, an anmsthetic having been given, the anterior vaginal 
wall was opened by a transverse incision as close to the inversion as possible. 
The uterus had been inverted so long that it had detached itself from its 
usual union with the bladder. The peritoneum was pushed up and the 
anterior margin of the cervix seized on each side by volsella forceps and the 
uterus opened between them with straight scissors. The appendages were 
almost entirely buried within the cnp of the inversion. As tbe appendages 
were adherent it was necessary to carry the division in the uterus up to 
the fundus before they could be separated and the inversion thoroughly 
reduced. Whien this had been accomplished it was found that the peri- 
toneal surface of the utems was much smaller than the mucous surface, and 
here Taylor thinks that the uterine wall should have been resected to make 
a perfect closure. As the patient’s condition was critical this was not done, 
but the utems was closed with fine silk. An iodoform gauze drain was left 
between the uterus and the bladder. The patient made a tedious recovery, 
and tbe silk suture placed in the uterus had to be removed. She finally 
became completely convalescent, and on careful examination no trace of the 
inversion could he found. 

The Operative Treatment of Face Presentation vrith Posterior Turn- 
ing of the Chin.— Steogasoff presented at a meeting of the Russian 
Society for Obstetrics and Gynecology (Jfonaftschriff fur Gehurishulfe und 
GynaMogie, Band xvi.. Heft 5, 1902) a paper upon this subject in which he 
described some of the results which he had obtained in these cases. 

The first was a mnltipara with fairly sized pelvis in whom the fostns pre- 
sented with the chin directed toward the right side and behind. The patient 
was seized with eclampsia. The head descended very slowly, a swelling form- 
ing upon the forehead and both cheeks. The long diameter of the face was 
in an oblique diameter of the pelvis. Simpson’s forceps was applied in the 
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left oblique diameter of the pelvis, and the chin raised as much as possible 
until the long diameter of the face was in the transverse diameter of the 
pelvis. The forceps was then removed and reapplied in the right oblique 
diameter. The chin slowly rotated to the front, but scarcely sufficiently for 
delivery. Simpson’s forceps was then laid aside, and those of Lazariewitsch 
applied in the right oblique diameter, bringing the chin to the front and 
resulting in the birth of the child. Slight swelling was seen on the forehead 
and cheeks of the child. The posterior vaginal wall was injured, and also 
the left labium. The patient was discharged in good condition on the 
twelfth day. The child died six hours after birth. 

The second case was that of a primipara with brow presentation, the small 
fontanelle upon the left side near the junction of the ilium and pubes and 
the head in the pelvis. The lower uterine segment became greatly distended 
the patient’s pulse became rapid, and exhaustion threatened. It was deter- 
mined to try Lange’s method of applying the forceps in the same oblique diam- 
eter occupied by the head. Simpson’s forceps was applied without difficulty. 
Traction was made very slowly, the head rotating to the front, and delivery 
occurring with the usual mechanism of face presentation. When the chin was 
brought under the pubes the forceps was removed and the head brought out 
by manipulation. The child was asphyxiated, but soon revived. There was a 
large scalp tumor from pressure and paralysis of the facial nerve. The 
mother had slight laceratiou of the perineum. Mother and child made a 
good recovery. 

Case third was also a primipara having a flattened pelvis, the chin of the 
child directed to the right side and posteriorly. The mother’s heart action 
increased in rapidity, her temperature rose somewhat, and the heart sounds 
of the child were not so good. As the cervix was partially dilated, an eSbrt 
was made to perform version, but this failed, and, the cervix dilating no 
further, the forceps was applied. The head then stood between the transverse 
and right oblique diameter in the entrance of the pelvis, the chin on the 
right side and posterior, the forehead on the left and anterior. Tlie forceps was 
applied after Lange’s method in the same oblique diameter with the head, 
and extraction made without special difficulty. The chin rotated to the 
front. The cord was wrapped three times about the neck of the child, and 
the child was born deeply asphyxiated, and could not be revived. The 
mother had a mild endometritis during the puerperal period, but was dis- 
charged convalescent on the eighth day. She had considerable lacera- 
tion of the cervix. 

Stroganoff believes that when the mother’s condition demands prompt 
delivery efforts should be made in these cases to bring down the head and 
cause anterior rotation by the use of forceps. He recognizes the value of 
version, but believes that the head can be slowly and gently turned with the 
forceps successfully in most of these cases. He urges that as little force as 
possible be used in this delivery. Should efforts fail, craniotomy should be 
done. When the head is oblique he believes that two applications of the 
forceps will be usually necessary, but when the head extends transversely he 
believes that one will be needed. In these cases the straight forceps has 
a decided advantage in obtaining a better traction in the axis of the 
pelvis. 
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Artificial Sterilization.— Kocks {Oentralblatt fur \GijnaMogie, 

No. 371 describes a method of preventing conception in women with certain 
chronic affections, suggested to liim by the obstruction to the passage of the 
spermatozoa caused by a small mucous polypus in the cervix. He dissects 
oft flaps of cervical mucous membrane, anterior and posterior to the os 
externum, and allows tiiem to hang down so as to close the os, suturing the 
raw surfaces at their bases. These form together a sort of valve, allowing 
menstrual flow and secretions to escape, but opposing the entrance of sper- 
matozoa. 

Influence of the Gonococcus in Pregnancy and the Puerperium. — 
Frtjhinshalz {Annahs de Oyn. e( d' ObsiUrique, November, 1902) empha- 
sizes the fact that the lochial discharges furnish the most favorable medium 
for the development of the gonococcus. In fact, it is often found for the 
first time after delivery, having been overlooked during pregnancy, without 
any possibility of fresh infection. Mixed infection is rare, as the gonococcus 
does not thrive in the presence of other microbes. On the other hand, 
gonorrhoeal infection often favors the development of the streptococcus and 
staphylococcus. 

Hence, parturient women with pre-existing gonorrhoea are exposed to the 
danger not only of the lighting up of the old trouble, but to the extension 
of the acute inflammatory process to the adnexa and peritoneal cavity. 

Treatment of Cancer of the Uterus. — Pozzr [Annalcs de Qyn. ei d’ObsVet- 
rique, November 1902) concludes a paper on this subject, read before the 
International Congress, with the following deductions : 1. The surgical 

treatment of uterine cancer rarely results in a permanent cure, the average 
period of freedom from recurrence in the most favorable cases being from 
four to six years. 2. Hysterectomy is not justifiable in cases in which 
the uterus is fixed by extension of the disease to the surrounding tissues ; 
curettement and cauterization give the best results under these conditions. 
3. The importance of involvement of the glands has been exaggerated. 
Recurrence nearly always takes place in the cicatrix. Extirpation of the 
lymph nodes can never be complete, and seems to have no influence on 
recurrence, therefore, the abdominal route should not be chosen with this 
object alone. 4. Abdominal hysterectomy is more dangerous than vaginal, 
and there is a greater risk of infection, hence it should be reserved for cases 
in which the indications are clear — ^large size of uterus, adhesions, narrow 
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vagina, etc. 5. In early cases of uterine cancer vaginal extirpation gives 
excellent results, while in advanced cases palliative treatment is preferable. 
6. Vaginal hysterectomy is then the operation of election in cases in which 
the uterus is movable and there is no palpable evidence of extension of the 
disease to the surrounding tissues, with such exceptions as have been men- 
tioned. 

Jonnesco, in discussing this paper, takes the optimistic side of this ques- 
tion. He concludes that the results of the surgical treatment of uterine 
cancer are quite satisfactory, since life is prolonged and a radical cure is 
sometimes obtained. The ideal operation is one that includes complete 
removal of the uterus and adnexa, of the pelvic connective tissue, the ves- 
sels and lymph nodes, the iliac and lower lumbar, as well as the pelvic. 
T his cannot be accomplished by the vaginal route, which should be reserved 
for partial or palliative operations. Abdominal hysterectomy should be 
limited to cases in which a radical operation is possible, that is, at an early 
stage in the disease. 

Wertheim agreed with the last speaker, and reported 120 cases of com- 
plete abdominal extirpation, with a former mortality of 20 per cent., now 
reduced by better technique to 13 per cent. In his first series, in which 
over two and one-half years had elapsed since the operation, 77 per cent, of 
the patients were cured, as compared with 66 per cent, reported by Chrobak 
after vaginal hysterectomy. Careful examination of the extirpated glands 
in 80 cases showed that these were cancerous in 48, which fully justified 
radical extirpation. 

The majority of the speakers favored the radical operation. 

Herpes of the Larynx during Menstruation. — Bettmann {Berliner Min. 
Wochenschrift, 1902, No. 36) reports a case in which an herpetic eruption on 
the laryngeal mucous membrane appeared only during the menstrual period. 
Herpes of the lips or external genitals is most commonly observed, though 
this menstrual eruption has been rarely seen on the hands, neck, or lumbar 
region, or even on the breast. Isolated cases have been reported in which 
vesicles appeared on the portio vaginalis or vaginal mucosa. The cause of 
this phenomenon in unknown, but it is probably of refiex nervous origin. 

Uterus Duplex Separatus.— Paner {Centralblatt fur Qynahologie, 1902, 
No. 25) reports the case of a girl, aged eighteen years, who was operated upon 
for supposed tumor of the left ovary, accompanied by severe local pain and 
dysmenorrhcea. On opening the abdomen the enlargement was found to be 
a hsematosalpinx attached to a rudimentary uterus which was distended 
with blood. There was no communication with the cervix. It was extir- 
pated, the normal uterus |and right adnexa being preserved. The patient 
made a good recovery and menstruated without pain ten days after the 
operation. 


Malignant FoUiculoma of the Ovary.— Gottschalk reported to the 
Berlin Medical Society {La Gyntcologie, 1902, No. 4) a case of tumor of the 
ovary the size of the fist, which presented considerable interest. It was of 
firm consistence, and was surrounded by a capsule which represented the 
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tunica albuginea. On .section a cortical and a medullary zone could be dis- 
tinguished, the former containing small cysts, the latter being solid. 

Microscopically the growth showed a stroma of hyaline tissue with numer- 
ous hemorrhagic foci. The cells in the parenchyma were multinucleated and 
were arranged in groups without capsules, often as the lining epithelium of 
small cysts. The tumor resembled an aberrant thyroid. The reporter 
believed that the epithelial elements developed from the primordial follicles. 

Pulmonary Embolism Following Hysterectomy.— Pichevin (Semainc 
Oyntcologiquc, June 17, 1902) collected 586 cases of hysterectomy for uterine 
fibroid, with a total mortality from pulmonary embolism of 2 per cent. 
Vaginal hysterectomy for the same condition was attended with a mortality 
of 3.35 per cent, from embolism, and myomectomy with one of 12 per cent. 

The writer believes that the veins may be thrombotic before as well as 
after operation. 

Death may occur suddenly on the third day after operation, though in 
one instance it took place on the twenty-sixth day. It is usually unex- 
pected, and is often unattended with any elevation of temperature. 

Phlegmasia, though not a positive contra-indication to operation, renders 
it more dangerous. 


Parotitis after Ovariotomy.— Pichevin {Scmainc Qynicologigue, June 
17, 1902) points out the fact that this complication was regularly noted by 
the older writers in from 2 to 10 per cent, of their cases. It has become 
quite rare since the introduction of modern aseptic technique. Parotitis 
may be due either to the extension of inflammtion from the mouth along 
the duct of Steno, or it may represent a local manifestation of a general 
infection, the latter being more probable. Parotitis prolongs the conval- 
escence, and may result fatally. The use of an antiseptic mouth-wash, 
preferably a solution of chloral, is recommended. 

Turpentine in Metrorrhagia. — Lienevitch {Meditz. Obozrein^; La Gyni- 
cologie, August, 1902) has used this drug for several years in cases of uterine 
hemorrhage, with satisfactory results. Having dilated the cervical canal, 
if necessary, he introduces into the uterine cavity a strip of gauze soaked in 
purified turpentine. It is left in situ for six or eight hours, being removed 
if the pain becomes severe. No ill effects have been observed. 

The writer has found this treatment best adapted to cases of interstitial 
fibroid, climacteric hemorrhage, and to those in which metrorrhagia recurs 
after curettement. 

After-effects of Supravaginal Amputation for Fibroid.— Thomas {Lancet, 
1902, No. 5) reports the result of his observations in the cases of 101 patients 
who were kept under observation for five years after operation. All the 
patients were benefited. No tendency to mental aberration was noted, 
though in a few instances there was slight loss of memory. There were no 
disturbances of the bladder or bowels, nor any after-pains. As a rule sexual 
feelings were preserved. The writer’s experience has confirmed his belief as 
to the importance of preserving one ovary after removal of the uterus. 
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Ovarian Tumors Complicating Pregnancy.— PuKCKHAnEU {Inaugural 
Dis.; Abstract in Centralblatt fur Qynahologk, 1902, No, 32) analyzes reports 
of twelve cases from Hofmeier’s clinic, witli the following conclusions: An 
ovarian tumor complicating pregnancy must be regarded as an ever-present 
danger for both mother and child. 2. Ovariotomy is always indicated, and 
the prognosis is good even if peritonitis has already developed. 3. Abdom- 
inal section should be performed at once if a cyst ruptures during labor. 
4. If for any reason ovariotomy is contraindicated during pregnancy, it 
should be performed as soon as possible after delivery. 


Eetro-peritoneal Lipoma and Uterine Fibroid. — Ullman {Hygeia ; 
Centralblatt fur Qynahologie, 1902, No. 15) reports the case of a patient, aged 
forty-six years, who had an abdominal tumor of seven years’ standing. On 
palpation obscure fluctuation was noted. After opening the abdomen an 
enormous retroperitoneal lipoma was found (eleven pounds), which was 
removed in fragments, adhesions in the neighborhood of the right kidney 
being separated with difficulty. It seemed that the growth had developed 
from the perinephritic fat. Hemorrhage was moderate. A uterine fibroid, 
the size of the fist, which had undergone calcareous degeneration, was not 
disturbed. 


Ethyl Chloride in the Treatment of Incurable Cancer. — Bramon {Arch, 
de Mtd. et de Chir, Spec.; La Gyndkologie, April 15, 1902) speaks highly of 
the following method of treating inoperable cancer of the uterus and 
vagina, adopted by Horwitz : A few days after curettement and tamponade 
with gauze the spray is applied to the diseased surface for from one to five 
minutes, or until it has been blanched several times. The treatment is 
repeated in three days, and is continued subsequently at longer intervals. 
Healthy granulations form, and in time new epithelium develops. The 
patient’s general condition improves and menstruation becomes normal. 
The writer has observed that under this treatment a uterus which had 
previously been fixed may become movable, probably due to the absorption 
of inflammatory exudate. 

Ligation of Internal Iliac and Ovarian Arteries in Cancer of the Uterus, 
— Kbonig {Centralblatt fur Gyndkologie, 1902, No. 41) recommends this opera- 
tion in inoperable cancer of the uterus, and reports three successful cases. 
The operation can be done quickly, with no loss of blood, and the convales- 
cence is rapid. 

He ligates both internal iliacs at their origin with silk, and ovarian 
arteries at their points of entrance into the broad ligaments. In order to 
prevent the formation of a collateral circulation the round ligaments should 
also be tied. A transverse abdominal incision may be made midway between 
the symphysis and the umbilicus. 

In the three cases reported the hemorrhages were promptly checked, but 
in five discharges were only temporarily lessened. The writer believes 
that this operation is indicated in all cases in which after opening the abdo- 
men radical extirpation of the cancerous uterus is contraindicated, since 
there is no added risk. 
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PROFESSOR OF DISEASES OF THE EYE IN THE PHILADELPHIA POLYCLINIC. 


Etiology of Myopia.— Prop. Widmark, Stockholm {Brilhh Medkal 
Journal, November 1, 1902), criticiees the commonly accepted view that 
convergence is the most important factor in the origin of myopia. His 
criticism of the theory of convergence is based upon the following thesis, 
which he thinks his observations warrant : If by any cause the sight of the 
one eye is weakened in early childhood, myopia is developed exclusively or 
principally in the other (strong) eye, whether the first-named takes part in 
fixation or passes on to convergent or divergent strabismus. If one of the 
eyes is lost a typical myopia may be developed in the remaining eye. He 
thinks the chief cause of myopia is " seeing in a limited sense — i. c., per- 
ception in the retina, particularly in the yellow spot and the processes 
connected therewith at the posterior pole of the eye. Whatever these pro- 
cesses m.ay be, the effort of discerning objects quickly following each other, 
as in reading or writing, might lead to hyperaimia, which may become a 
predisposing cause of the myopic changes at the posterior pole. Based 
upon this view, myopia is to be prevented only by facilitating the work of 
the retina. Correcting glasses are the most useful means at our command, 
not by lessening the pressure of the muscles of the eyeball on any of the 
vertex veins, or by lessening the strain on the optic nerve at the posterior 
pole, but chiefly by facilitating binocular fixation, and thus contributing to 
a clear image of the fixed object at the fovea. Moreover, correcting glasses 
improve the position of the body during near work and increase the distance 
for accommodation. 


The Course of the Fibres in the Optic Nerve as Shown by Their 
Degeneration after Experimental Lesions of the Retina. — Parsoks, 
London (British Medical Journal, November, 1902), produced in the retime 
of monkeys lesions with a Graefe knife, 1 to 3 mm. long, transverse to the 
general direction of the nerve fibres, in different quadrants of the retina. 
Two to three weeks later the animals were killed ; the eyes, optic nerves, 
and brain were prepared and examined, with the following results : 

1. The degenerated fibres in the main retain the same position along the 
whole course of the nerve ; that is, the nasal fibres keep to the inner side of 
the nerve, and the temporal to the outer side. There are usually some 
outlying fibres degenerated, probably due to the operative disturbance of 
the vitreous. 
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2. There are invariably some' degenerated fibres in the -optic nerve of the 
opposite side. This result confirms the previous experiments of Pick, and of 
Dean and Usher on the rabbit by the ordinary Matcbi method. These fibres 
tend to occupy the homonymous side of the opposite nerve. They are prob- 
ably collaterals of the fibres in the nerve of the injured side, and are, per- 
haps, distributed to physiologically corresponding parts of the opposite 
retina. 

3. The fibres fror^ the macular region pass from the temporal side of the 
nerve anteriorlv/roward the centre as they pass back. 

4. In all ca^ there is degeneration in both optic tracts. I'he degener- 
ation in thp^pposite tract in temporal lesions is slight, but definite. As 
far as the'method is capable of showing it consists of fine fibres, probably 
collaterals of the fibres in the nerve of the injured side. 

The fibres spread out as they pass back in the tracts, and are distributed 
xfver their whole area posteriorly. Most go to the external geniculate body, 
some to the optic thalamus, and a few to the superior corpus quadrigem- 
inum. 

6. In many cases there was apparent degeneration among the fibres of 
the roots of the third and fourth nerves. These were probably fatty globules 
in lymph channels, as in some of Marchi’s early experiments, and not true 
degenerations. 


The Immediate Treatment of Wounds of the Eye. — Snell {Quarterly 
Medical Journal, May, 1902) remarks upon the importance of prompt treat- 
ment of wounds of the eyeball and lids. The importance of early treatment 
is especially shown in wounds implicating the edges of the eyelids. Neglect 
may result in more or less deformity. When the eyeball is wounded 
thorough cleansing of the outside, as well as the inside, with sublimate or 
other antiseptic solution is essential. A simple and efficient irrigator is a 
pledget of cotton-wool saturated with the solution. Sympathetic ophthal- 
mia seems to be less frequent in recent years than formerly ; this happy 
result may be justly ascribed to the use of antiseptics and the immediate 
treatment of injuries. 

Clean-cut wounds of the cornea usually heal readily if the iris is not 
engaged therein. The more important cases are those in which the iris has 
become prolapsed or entangled. These require inimediate treatment. The 
method formerly in vogue was to leave the prolapse alone, but this means 
frequently a protracted recovery at the best, and not infrequently, unfortu- 
nate results ensue, even at a remote period. Among these may be men- 
tioned recurring irritability of the eye, with gradual loss of any vision at 
first recovered, increased tension (secondary glaucoma), and sympathetic 
mischief in the fellow eye, especially if the injury has involved the ciliary 
region. The attempt should be made to replace the prolapsed iris or to clear 
the wound of any entangled portion by means of a spatula. If this proves 
ineffectual, as it often will, the prolapsed portion should be incised. It is 
more difficult to remove a part of the iris when it is merely entangled in the 
wound. It is often necessary to excise a portion, first from one lip of the 
wound and then from the other. Following this atropine is usually better 
than eserine, unless the wound be toward the periphery. It is especially 
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important to remove a part of the prolapsed or entangled iris if the wound 
encroaches on the ciliary region. In wounds of the sclera the writer advo- 
cates suturing the conjunctiva over it. The sclerotic wound becomes thus 
a subcutaneous one. If a foreign body is lodged in the eye or a traumatic 
cataract has been produced treatment in the first instance must have regard 
to those conditions. 


The Cortical Centres of Vision as Demonstrated after Enucleation or 
Atrophy of the Eyeball.— Gallejiaeiits {Bull, de I’Acad. Royal de Med. 
de Belgique, vol. xvi., No. 4) formulates the following conclusions : 1. After 
enucleation or atrophy of one eyeball the fact that partial decussation of the 
nerves takes place is demonstrated by atrophy of certain cells in both occip- 
ital lobes. 2. This cellular atrophy is more pronounced on the side opposite 
that of the missing eyeball. 3. The atrophy is especially limited to the 
region of the calcarine fissure, the lingual lobe, and cuneus, involving these 
parts to an extent varying in different subjects. 4. The visual zone is 
limited to the region of the calcarine fissure, the lingual lobe, and the 
cuneus. It occupies neither the descending gyrus nor the fusiform lobe, and 
still less the angular gyrus. 5, All the cellular layers of the visual zone 
participate after the lapse of a certain time in the atrophy. G. The ribbon 
of Gennari or Vicq d’Azyr cannot be considered as an exclusively optic 
region. 

Treatment of Ophthalmia Neonatorum.— Fkojiaget {Journal de Mid. de 
Bordeaux, 1902, No, xix.) observes that this disease with the vague and in- 
exact name may be caused by the streptococcus, the pneumococcus, and 
many other species of microbes, but the gonococcus is the commonest and 
most dangerous. This ophthalmia is at first a purulent conjunctivitis. The 
cornea is never primarily diseased, but only as a complication. This com- 
plication does not occur in skilled hands when the disease is treated from the 
beginning. When the cornea does become involved the worst results are to 
be feared. Everj' case properly treated from the beginning should recover 
without corneal involvement. 

[This statement is rather too sweeping. It unfortunatelj’" occurs, though 
happily rarely, that the cornea does become involved in spite of prompt and 
proper treatment. — E d.] 

There are two indications for the physician and midwife: 1. Prophylaxis. 

2. Efficient treatment from the beginning. As regards prophylaxis, the 
principal obstacle is the obstinacy of many midwives and even physicians in 
refusing to recognize the danger. They consider the reddening eyes to be 
“only a cold” which will get well of itself. A terrible catastrophe is 
necessary to drive the lesson home. 

In the treatment nitrate of silver is sometimes abused. This agent is not 
only an antiseptic, but also a caustic. Strong solutions frequently repeated 
may injure the corneal epithelium. The whole treatment is directed against ' 
this very thing. By all means avoid every injury of the corneal epithelium. 

It is surprising to observe the resistance which the epithelium of the cornea 
offers to the infection ; how’, though bathed in pus, it preserves its precious 
lustre, which seems to defy the attacks of the disease; but let there occur 
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the slightest solution of continuity, the smallest chemical or physical wound, 
and the infection invades the transparent membrane whose protecting cuirass 
is broken. An essential part of the treatment consists in ridding the con- 
junctival sac of pus. The pus adherent to the lids is first washed oflT, and the 
retained pus is expelled by gently opening and closing the lids. This con- 
stitutes the external toilet, which can be done by anyone. It is to be fol- 
lowed by lavage of the conjunctiva, a therapeutic measure of prime impor- 
tance. Permanganate of potash in 1 per cent, solution, subsequently reduced 
to 0.50 or 0.25 in boiled or borated water, is as good as any medicament for 
the purpose. This solution is neither irritating nor painful, like formalin or 
sublimate, and its germicidal quality is well known. It does not injure the 
cornea. The discoloration of the skin caused by it can be removed by solu- 
tion of bisulphide of soda, 10 or 20 per cent. To properly irrigate the con- 
junctival sac the lids must be separated by the hands if the oedema is not too 
great. The child’s head must be immobilized ; one or two assistants may be 
necessary. If the lids cannot be properly separated by the fingers, lid re- 
tractors should be used, so that the whole conjunctiva may be given an anti- 
septic bath. Sterilized tampons of absorbent cotton are dipped in the warm 
solution and squeezed, so that the liquid flows over the whole sac. Rubber 
bulbs and syringes may also be used, but with these great care is necessary 
to prevent splashing into the attendant’s eye. There is no such danger 
with the tampon. If retractors are used they should only be employed by 
an experienced hand, otherwise the corneal epithelium may be scraped. 
How abundant should these washings be? Should litres be poured over the 
conjunctiva? Not at all. When the sac has been thoroughly cleansed of 
pus and the liquid flows out clean, more is useless and may be dangerous 
from positive injury of the cornea by the instruments. After the conjunc- 
tival baths the lids are to be carefully turned back and the swollen conjunc- 
tiva lightly sponged with warm tampons to remove the false membranes 
which result from the coagulation of purulent masses. The washings should 
be made each time before the child nurses. After-improvement begins every 
four or five hours, subsequently at longer intervals. These irrigations are 
very important, and certain benign cases are greatly improved thereby, but 
they cannot assure recovery alone. 

An agent capable of affecting the pathogenic microbes, even when in the 
epithelial cells, is to be brought upon the surface of the palpebral and ocular 
conjunctiva. This agent is nitrate of silver. Many oculists recommend its 
employment in strong solutions — 2 and 3 per cent. Precaution must be 
taken to avoid injuring the cornea by the caustic. A solution of chloride of 
sodium should be used to thoroughly neutralize any excess of silver. If so 
used the conjunctiva is cleansed as above described, the upper lid being 
completely everted is painted with the silver, the lower remaining in posi- 
tion to protect the cornea. The upper lid is to be turned back before pro- 
ceeding to cauterize the lower; but this plan has one element of danger, 
namely, the risk of injuring the cornea, notwithstanding every precaution. 
The writer, therefore, recommends cauterization by means of the solid stick. 
This only reaches the spots intended. It dissolves slowly enough, so that it 
can be quickly neutralized. The cauterizations are to be repeated daily 
until the subsidence of the inflammation, as shown by the diminution of the 
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oBdema and the ability of the child to open its eyes. As the stick cannot 
reach the cul-de-sac and deep folds, the cauterization is to be followed by a 
large instillation of a 1 per cent, solution of nitrate of silver, seven or eight 
drops. This is free from danger, and can be used by any physician or 
capable nurse. In cases treated from the start and all mild ones such instil- 
lations repeated twice daily suffice without the use of the stick. When the 
child for any reason cannot be seen by the physician, weak solutions, 0.01 to 
0.05 per cent., can be used by the nurse three times a day, following irri- 
gation with permanganate. The stick is to be reserved for severe cases with 
great mdema and profuse suppuration. 

The crux of the treatment is the irrigation. The difficulty is to have this 
properly performed. Efficiency without violence is the secret. When the 
pus has disappeared the silver may be replaced by astringent collyria of sul- 
phate of zinc. The strength of the permanganate is to be reduced and 
finally replaced by borate of soda in solution. The eye should never be 
bandaged. The outflow of pus is to be favored and not restrained. The 
margins of the lids may be oiled with an ointment of simple vaseline or 
yellow oxide of mercury or aristol. Iodoform is to be avoided, being fre- 
quently an irritant. 
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On the Pathological Changes in Hodgkin’s Disease, with Special Refer- 
ence to its Relation to Tuberculosis. ~Dr. Dorothy M, Reed [Johns Hop- 
kins Hospital Reports, 1902, Nos. 3, 4, and .5, voi. x, p. 133) states that since 
Hodgkin first described, in 1832, the peculiar enlargement of the lymphatic 
glands, the exact nature of the pathologcal changes in the glands and the 
cause of their lesions has been the subject of much discussion. At various 
times the disease has received different synonyms. Progressive multiple 
gland hyperplasia (Wunderlich, 1858), lymphosarcoma (Virchow, 1864), 
pseudoleukmmia (Cohnheim, 1865), adenia (Trousseau, 1865), and malignant 
lymphoma (Billroth) have all been used to designate this affection. Dela- 
field, in 1887, reported a case of primary tuberculosis of the lymph glands 
simulating pseudo leukmmia, and other authors have made similar observa- 
tions. Sternberg found tuberculosis in eight out of thirteen autopsy cases 
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of Hodgkin’s disease, and concluded that the lesions in the glands were due 
to a peculiar tuberculous process. Clarke finds no warrant for the assump- 
tion that the process is a tuberculous one. 

Two etiological possibilities have heretofore been considered, viz., that of 
a malignant growth and that of an infectious process. So far the bacterio- 
logical findings have been entirely unsatisfactory, but although the histo- 
logical changes resemble somewhat those of a new-growth, the author 
believes that farther investigation will show a great similarity to inflam- 
matory processes. Tuberculosis has been considered the cause of Hodgkin’s 
disease by several observers. With this view the author entirely disagrees, 
for although tuberculosis may exist at the same time with Hodgkin’s dis- 
ease, the two processes are totally distinct. In most of the cases when both 
affections coexist, tuberculosis appears as a secondary process. 

Clinically the disease can be easily recognized. It occurs oftenest in 
early life, and much more frequently in males than in females. A tuber- 
culous family history is not found in an unusual percentage of cases. Throat 
trouble and inflammation of the eye or ear often precede the growth. The 
one constant feature is a progressive enlargement of the lymphatic glands, 
usually beginning in the cervical nodes, and being at first unilateral. The 
single large glands can often be mapped out, and involvement of the skin 
or adjacent tissues rarely occurs unless there is secondiiry infection. Pro- 
gressive asthenia, anaemia, and cachexia supervene. Other than the anaemia 
there are no specific blood changes. Irregular or continuous fever is the 
rale. Enlargement of the spleen is always present, and it may be enormous. 
The liver is less often enlarged. Pressure symptoms are common. The 
majority of cases last from one to four years, but the process may be of an 
acute nature. 

No therapeutic measure is known which influences the course of the dis- 
ease, and after extirpation of the glands recurrence is the rule. 

The author reports eight cases of Hodgkin’s disease, seven of which were 
in boys under seventeen years of age and one in a woman, aged fifty-five 
years. The duration of the growth varied from two to seventeen years. In 
all the cases there was anjemia, but otherwise the blood changes were not 
remarkable. All of the cases showed a slight, irregular fever, with occasional 
exacerbations. Tuberculin was given in five cases, but without reaction. 
Complete excision of the tumor mass was performed in five cases. In three 
cases the material was obtained from autopsies. In one of these cases there 
was generalized miliary tuberculosis ; in the other two there was no sign of 
tuberculosis, and no tubercle bacilli could be demonstrated in sections from 
the glands. Macroscopically, the glands are discrete, and on section appear 
uniformly semitranslucent gray or broken by yellow streaks. The so-called 
metastatic nodules may appear in any organ where lymphoid tissue is found 
normally. 

Microscopically, the earliest change in the lymph glands was an increase 
in the lymphoid elements, with beginning proliferation of the reticular 
endothelial cells. Later, the process was characterized by an extensive 
proliferation of the endothelial cells, from which large numbers of giant 
cells were formed, and the production of connective tissue, so that in the 
older glands the normal structure was completely destroyed. Usually eosino- 
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pliiles were present in large numbers, and plasma cells, " kugelzellen,” 
endothelial phagocytic cells, and mast cells were also seen. 

In the metastatic nodules the same aeries of changes take place, with the 
production of connective tissue and the presence of the different cells found 
in the lymph glands. 

The conclusions are : 

1. We should limit Hodgkin’s disease to designate a clinical and patho- 
logical entity, the main features of which are painless progressive enlarge- 
ment, usually starting in the cervical region, without the blood changes of 
leukcemia. 

2. The growth presents a specific histological picture — not a simple hyper- 
plasia, but changes suggesting a chronic inflammatory’ process. 

3. The microscopic examination is sufficient for the diagnosis. Animal 
inoculation may confirm the decision by* its negative results. 

4. Eosinophiles are usually present in great numbers in such growths, hut 
not invariably. Their presence strengthens the diagnosis, 

5. The pathological .agent is as yet undiscovered. Tuberculosis has no 
relation to the subject. — W. T, L. 


Eeport on Diphtheria Bacilli in Well Persons (Journal of the MaKsachmctls 
As-^ociatinn of Boards of Health, July, 1902, by a committee of the Board working 
in co-operation with a number of recognized experts). — In all 4250 healthy 
individuals were examined in various parts of the United States, .and it w.as 
found that in nearly 3 per cent, of these persons true diphtheria bacilli 
were found, using as a basis of judgment the three types of B. diphtheri.aj 
described by Wesbrook. As tested on guinea-pigs, about 17 per cent, of 
these true forms were found to be virulent. In healthy persons who have 
the B. diphtheri.T3 .as a result of exposure to the dise.ase the percentage of 
virulent forms is much higher, and in such cases the persons, although 
themselves immune, should be regarded as fully as d.angerous to the public 
he.alth as convalescents from the disease. It is concluded that it is imprac- 
ticable to isolate well persons infested with diphtheria bacilli if such per- 
sons have not been recently exposed to the dise.ase ; and, furthermore, it is 
not advisable, as a matter of routine, to isolate from the public all the well 
persons in infected families, schools, and institutions. 

On the Cultivation of the Virus of Variola. — T. Ishigami (Sei-I Kxoai 
Medical Journal, Tokyo, 1902, vol. xxi.. Nos. 4 and 5) has been able 
further to identify the protozoon described by Guarnieri as the cause of 
vaccinia and variola, and also to cultivate this organism on a bouillon 
medium containing the epithelial cells of normal calves. That this is the 
true etiological factor in variola he has shown hy reproduction of the char- 
acteristic lesions in calves by inoculations with cultures transplanted as far 
.as the third generation. The protozoon resembles in its life cycle the micro- 
sporidia. It occurs in variola lymph, in scabs, and in the epithelial cells of 
the inoculated calf, in the form of sporozoites, which, under favorable cir- 
cumstances in the animal, develop by direct division into cysts. In culture 
media the growth is less rapid, and the power to reproduce the specific 
lesions is lost at the third transplantation. — P. P. G, 
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On the Sensibilizers of Sera Active against Albuminoid Substances. 

Gengoxj {Annales Pasteur, 1902, vol. xvi. p. 734) shows that the blood sera 

of animals immunized with cow’s milk, egg-albumin, pure fibrinogen, and 
heated serum possess, in addition to the precipitins, which have already been 
described, substances analogons to the “ substances sensibilisatrices ” (ambo- 
ceptors), which have been so much studied in the hsemolytic and bacteriolytic 
sera. The presence of such sensibilizing substances may be detected by their 
power to absorb alexins (complements) from normal sera, as is shown by the 
inability of such mixtures subsequently to complete the haemolysis of sen- 
sibilized hen’s red blood corpuscles. These experiments presuppose and 
would seem further to confirm Bordet’s theory of unity of the alexin. Such 
albuminous sensibilizing bodies are further shown to be non-specific within 
certain limits, as is the case with the precipitins. — F. P. G. 


The Pathology of Lymphotoxic and Myelotoxic Intoxication. — Flex- 
NER {University of Pennsylvania Medical Bulletin, 1902, vol. xv. p. 287) 
describes the histological changes in the blood-forming organs of the rabbit 
and guinea-pig when inoculated with the blood of animals previously treated 
with sterile emulsions of one set of these organs (lymph nodes, spleen, or 
bone-marrow). Funck has already noted the effect on the varions forms of 
white blood corpuscles in vitro and in vivo when treated with lymphotoxic, 
myelotoxic, and splenotoxic sera obtained by immunization of another 
species of animal with the substance of the different blood-forming organs ; 
but hitherto no one has described the effect produced by such sera on the 
organs against which the foreign animals have been immunized. Lympho- 
toxins, splenotoxins, and myelotoxins are found to produce a most marked 
effect on their respective organs, but this activity is not entirely specific, as 
the other sets of blood-forming organs are also affected. In brief, the changes 
noted are, in the case of the lymph nodes, enlargement due to hyperplasia 
of the germinal nodes ; in the spleen, enlargement through hyperplasia of 
the Malpighian bodies ; and in the bone-marrow an enormous increase of 
the white blood elements. The three toxins are distinet and different in 
their action, and the myelotoxin possesses a far more active effect on the 
non-specific organs. 

This community of interaction would indicate, it appears, the existence of 
common receptors in all the blood-forming organs, and fnrther investigations 
along this line promise to reveal a more definite basis for the understanding 
of the origin of the formed elements of the blood. — F. P. G. 


On the Actinomyces-like Development of Some of the Acid-resisting 
Bacilli (Streptothrices ?). — A. C. Abbott and N. Gildeeseeeve {Central- 
blatt fur Bacteriologie, 1902, No. 12, Baud xxxi. p. 547), ^experimenting with 
the grass bacillus II. (Moeller), the timothy hay bacillus (Moeller), and the 
butter bacillus (Rabinowitsch), found that after intravenous inoculations of 
the organisms small nodules developed in the kidneys of the inoculated 
animals. This occurred at the end of twelve to fifteen days, at which time 
the animals were killed. The lungs were rarely affected. Histologically, 
these nodules closely resembled tubercles, and the author’s findings practi- 
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cally coincided with those of Hoelschcr, From these areas were recovered 
the acid-proof bacilli injected. Certain bodies unstained by ordinary histo- 
logical methods appeared in the lesions, which, on account of their rosette- 
like shape, suggested tlie structure of a mj'celium. Stained by the method 
of Gram or Babes and Leoarditi, they were readily recognized as mycelia, 
strikingly like actinomyces. The typical actinom 3 'ces mode of growth was 
common, but be.aded threads were also found closely matted together and 
grouped like bacillus tuberculosis grown upon artificial media. A study of 
this mycelial development suggested that the original bacilli were really 
segments of the beaded mycelial threads. Small coccus-like bodies were 
found about the mycelia and often extended into the surrounding tissues. 
These were taken to be sections of hyplue. 

Comparing the distinguishing staining reactions of this group of sapro- 
phytes with those of bacillus tuberculosis; comparing the various morpho- 
logical peculiarities exhibited by some of them with those now known to 
occur during the life of bacillus tuberculosis — not.ably branching, mycelial 
development under artificial conditions, and actinomj'ccs-likc growth in dis- 
eased tissues — and considering the fact that one of the results of the patho- 
genic actions of all is the production of nodular new-growths having often 
many fe.atures in common, the authors regard them as botanically closelj' 
allied and as morphologically improperly classified. Tbej’ therefore suggest 
that they be grouped with the actinomyces or the streptothrices, in conform itj' 
with the suggestions made by others concerning bacillus tuberculosis. — 
W. T. L. 

On the Bacteriological Findings in an Epidemic of Dysentery in South- 
ern Syria. — P. T. Muller {Centralblatt fur Backriologie, Abt. 1, Band 
xxxi., S. 558) reports his findings in a few cases at the end of a dysentery 
epidemic in this locality. He regards it .as distinctiy proved by the 
researches of Shiga, Flexner, Kruse, and Vedder and Duval that epidemic 
dysenteries in gener.al are universally cjiused by a specific micro-organism, 
the B. dysenteriffi — an organism which, however, m.ay possess slight cultural 
variations in different loc.alities. Muller himself isolated an organism vary- 
ing in no particul.ar culturally from the B. dysenterire as described by the 
authors meutioned. Guine.a-pigs and rabbits inoculated with this bacillus, 
and others with the organism of Kruse, showed iuteragglutinations, still 
further demonstrating the unity of the species. — F. P. G. 
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METASTATIC CARCINOMA OF THE CHOROID. WITH REPORT 
OF A CASE AND REVIEW OF THE LITERATURE. 

By E. L. Oatman, M.D., 

OF BKOOKLYN, N. Y., 

SUKGEON TO THE MANHATTAN EYE AND EAB HOSPITAL, NEW YOEK; PATHOLOGIST TO THE 
MANHATTAN EYE AND EAR HOSPITAL, NEW YORK. 

The medical history of carcinoma of the choroid commenced in 1872, 
when Perls,^ the pathologist, examined the eyes of a man who had died 
from carcinoma of the lung, and found metastatic deposits in each 
choroid. No clinical history of the eye symptoms is given. As the 
report of this case belongs to the domain of general pathology, it 
apparently failed to attract the attention of ophthalmologists, as ten 
years elapsed before the subject again appeared in medical literature, 
when, in 1882, Hirschberg^ and Scboeler® each exhibited a case before 
the Berlin Medical Society. 

Although cases have occasionally been observed and reported since, 
carcinoma of the choroid still remains one of the curiosities of ophthal- 
mology. It is, however, not improbable that many cases have escaped 
a correct diagnosis, for the reason that text-books, by practically ignor- 
ing its existence, have failed to place clinicians on the alert for its 
detection. The value of bearing its possible occurrence in mind is sig- 
nificantly shown by the fact that of the thirty authors quoted five have 
had two cases each to report. 

The following case occurred in my own practice : 

P. G., a Belgian, aged fifty-six years, carpenter; family history nega- 
tive. About one year before he came under my observation a physician 
told him that he had saccharine diabetes. This disappeared in a few 
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months. He had recently suffered from indigestion and occasional 
asthmatic attacks. He was well nourished, and no cachexia was 
apparent. Eye trouble had existed for eighteen montlis. He first 
noticed a blur before the left e 5 'e. This rapidly increased, and the eye 
became blind in about six weeks. There was no pain whatever at this 
time, but about two months before I saw him he began to suffer from 
violent paroxysms of pain in and around the eye. The increasing fre- 
quency and severity of these attacks led him to seek medical relief. 

Examination. The right eye was apparently normal in every respect. 
The left eye had no perception of light. Ciliary congestion was pro- 
nounced. Tension was + 1. Cornea and lens were clear. Anterior 
chamber shallow. The pupil wms contracted and fixed b)’’ extensive 
posterior synechia. The ophthalmoscope and oblique illumination 
revealed a grayish, immovable, non-vascular mass, closely applied to the 
posterior surface of the lens. 

This painless loss of vision, which was followed by eighteen months 
of quiet and the subsequent development of a rapidly progressing 
glaucoma, led to the diagnosis of an intrapcular growth. After consul- 
tation with Dr. Neil Hepburn, an enucleation was advised. The opera- 
tion was performed under ether on November 11, 1901. Extensive 
adhesions of the globe to the orbital tissues existed, especially poste- 
riorly. The wound healed kindly, but the general health of the patient 
failed with alarming rapidity. Rapid emaciation, loss of appetite, 
cough, and dyspnoea ensued. A laryngological examination by Dr. 
Beaman Douglas showed a left abductor paralysis of the vocal cord. 
One week after enucleation the right pleural cavitj' exhibited evidence 
of a fluid eflusion. Enlargement of the deep elavicular glands on the 
right side was now first observed. About this time I examined the 
enucleated eye microscopically, and found that it contained a carcinoma 
of the choroid. As this could not be a primary growth, it was at once 
apparent that the patient must have a carcinoma of some other organ, 
which was rapidly tending to a fatal termination. On November 30th 
the patient was referred to Dr. W. H. Porter,* who placed him in the 
New York Post-graduate Hospital, where he died December 16, 1901, 
about eighteen months after the first eye symptoms and thirty-five days 
after enucleation of the eye. 

Necropsy by Prof. H. T. Brooks and Dr. R. H. Halsey, the house 
surgeon, showed that the primary carcinoma was situated in the liver, 
with secondary deposits in the choroid of the left eye, the right supra- 
renal bod)% the right and left kidneys, spleen, retroperitoneal glands, 
right bronchus, right lung, and bronchial glands. Within the cranial 
cavity tumors were found on the falx cerebri, tentorium cerebelli, and 
in the pia mater resting on the nates. I made numerous microscopic 
sections of all these deposits for comparison with the choroidal growth. 

Anatomical and Microscopic Examination. When the globe was punc- 
tured, immediately after enucleation, to facilitate the process of harden- 
ing, a thin, yellowish fluid escaped, which resulted in some distortion of 
the specimen.’*' 

The exterior of the globe, especially in the posterior region, exhibited 
evidence of the close adhesions it bad formed with the surrounding 


* This puncture, to allow the ''fisiiig ” fluid to enter the interior of the globe, is commonly 
oelieved to be essential in preparing eyes for histological examinations. As it often lends to 
distortion of the specimen, I have since abandoned it as wholly unnecessary. 
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tissues. The hardened eye was sectioned horizontally somewhat below 
the axis (Fig. 1). The entire posterior and lateral portion of the 
globe was lined by a grayish-white, knobby, discoid growth. Its centre, 
which was in the macular region, was 3 mm. in height. From this 
point it diminished gradually in thickness to its thin-edged periphery, 
which extended forward to the apex of the ciliary body on the temporal 
side, and about 9 mm. beyond the optic nerve on the nasal side. 

The retina was completely detached, except at the ora serrata and 
optic nerve. Behind the retina was an albuminous coagulated mass 
almost, but not completely, filling the remaining space in the globe. 
This space of about 1 mm., which existed between the coagulum and 
the growth, probably contained the fluid which escaped when the 
puncture referred to above was made. 

The growth was a papillary cyst adenocarcinoma (Fig. 2). It was 
composed of numerous cystic cavities, with connective tissue walls lined 
by superimposed layers of large cells of the glandular epithelial type, 
with abundant cytoplasm, large, strongly staining, oval nuclei and well- 
marked nucleoli. While young and closely packed together they were 
somewhat columnar in appearance, but wherever relieved from pressure 
they were large and polyhedral in shape, closely resembling those of the 
liver or kidney.* 

At different points in the cystic cavities the epithelium had multiplied 
and formed branching elevations, into each of which grew a stem of 
connective tissue. This arborescent manner of growth presented a 
striking and fantastic picture under the microscope. All of the can- 
cerous growths present in this case showed the same histological forma- 
tion wherever they were deposited. Its structure and method of growth 
can better be understood if its development is traeed from an area of 
fresh invasion backward to the older portions of the growth. At its 
thin-edged periphery a narrow wedge of epithelial cells could be seen 
pushing forward in the suprachoroidal space (Fig. 3). The choroid 
was thus lifted from the sclera entire, but its lymph channels were 
quickly invaded by cells. Its connective tissue framework, and espe- 
cially that of the suprachoroidal space, underwent rapid proliferation 
and formed the carcinomatous stroma, while the enormously enlarged 
lymph spaces were filled with the characteristic epithelial cells. In the 
newer portion of the growth the cells preponderated over the stroma, 
but the older portions exhibited a decided scirrhous tendency. This 
tendency was well illustrated in the primary liver growth. Here the 
fresh deposits closely resembled those in the choroid, while the oldest 
portions w’ere marked examples of scirrhous carcinoma. The distended 
bloodvessels and capillaries of the choroid with extremely thin walls 
remained in the stroma, but were supported by an enormously increased 
amount of connective tissue, throughout which the pigment cells of the 
choroid were scattered, indicating that the choroidal stroma had now 
become the framework of the carcinoma. 

The presence of cells in the capillaries could not be demonstrated, the 
progress of invasion being along the lymph spaces ; but foci frequently 

* Their strong resemblance to liver cells was a subject of comment during microscopic 
examination before the patient’s death when speculating on the probable site of the primary 
growth. However the extreme rarity of primary carcinoma of the liver, the absence of 
hepatic tumor, and the prominence of the pulmonary symptoms diverted attention from its 
true location. 
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formed in the perivascular l 3 ’’raph channels, and ultimately destroyed 
the vessel and entered its lumen. 

Backward toward the older portion of the growth the cystic cavities 
increased in size, and in some cases occupied the entire thickness of the 
growth. Their centres were filled by the disintegrating remains of cells 
and stroma, with a large quantity of grumous material staining with 
eosin. The latter I interpreted as the ddbris of dead tissue, since by 
careful focusing with the microscope I was usually able to demonstrate 
the dim outlines of cells in all parts of the mass (Fig. 2). These 
c^'stic spaces, which appear to be common in carcinoma of the choroid, 
have led Mitvalski^ to evolve a theory regarding their origin. He 
supposes a hemorrhage to occur from obstruction. A clot forms, around 
which the carcinoma grows. Later on the clot shrinks and disintegrates, 
leaving a cystic space containing the old grumous blood clot in its 
centre surrounded by the carcinomatous growth. This highly ingenious 
theory has no application to the case under consideration. My reasons 
for this assumption are that the ddbris was not composed of blood, the 
potassium ferrocyanide test failing to show the presence of blood pig- 
ment. The growth was cystic from the very first, not only in the eye, 
but in every other organ where inetastases were deposited. These large 
spaces containing d6bris occurred only in the eye-deposit. In all of the 
other organs the tendency was for the spaces to decrease in size in pro- 
portion to the amount of stroma. 

Considering the frequency of this formation in choroidal carcinoma, 
it is probable that an explanation must be looked for in the anatomical 
structure of the eye. As stated above, there is a tendency in all of the 
deposits in this case to become scirrhous. In the liver, for instance, the 
dead cells are easily absorbed and removed, leaving no obstacle to pre- 
vent the obliteration of the cavity by connective tissue. Other condi- 
tions, however, prevail in the eye where, with its dense sclerotic coat 
and with its efiereut vessels enveloped in a carcinomatous mass, the 
absorption and removal of the free cells and cast-off tissues is neces- 
sarily a difficult matter; indeed, it is probable that their accumulation, 
to which constant accessions are being made, will account for the large 
spaces which have attracted the attention of observers. Hemorrhages 
were not common, and apparently played but a small r6le in the process 
of cell necrosis. Such blood pigment as was revealed by the potassium 
ferrocyanide test was usually found in the stroma. Large hemispher- 
ical colloid bodies, apparently springing from the lamina vitrea, were 
very numerous in the choroid in front of the area of invasion, and were 
sometimes found also on the surface of the tumor. These bodies were 
similar in all respects, except their unusual size, to those ordinarily 
observed in degenerated eyes. 

Sclera. Wherever a lymph channel was accessible to the cells the 
latter immediately entered and established a colony. Thus they invaded 
the sclera and forihed many deposits among its fibres. Posteriorly was 
a deposit 1 mm. in height entirely outside of the sclera, but between it 
and the intraocular growth the sclera was so infiltrated with cells and 
cell nests that this deposit may be regarded as the result of 2 >erforation. 
This tendency of intraocular carcinoma to grow backward and to per- 
forate the sclera by infiltration through its fibres distinguishes it from 
sarcoma, which almost always manifests a tendency to emerge from 
the globe along some of the natural openings by bursting through the 
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Metastatic carcinoma of the choroid. Lower half of left eye. Horizontal meridinal section, 
somewhat below the axis. Actual size. (From an original drawing by the author.) 


Fig. 2. 



Papillary-cyst-adenocarcinoma of the choroid. The stroma contains the bloodvessels and 
scattered pigment cells of the choroid. The large alveolus above is filled with disintegrating 
remains of tumor elements, x 500. (From an original drawing by the author.) 






The carcinomatous growth has reached the ora serratn. Its wcdge-llke jicnphcry is advancing along the suprachoroldal space. Choroid 
Is lifted and Its lymph channels invaded. Retina totally detached, Its pigment layer remains on surface of growth. Spherical colloid body 
beneath the pigment X 100. (From an original drawing by the author.) 




Fig. 4. 



Carcinomatous invasion of optic nen’e and retina. Degenerated fibres of detached retina 
form a stroma for the carcinomatous deposit. X 100. (From an original drawing by the 
author.) 
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vena vorticosa, the posterior ciliary arteries, or by following the lymph 
channels around, and in the optic nerve. 

At one point a narrow deposit perforated the sclera^ obliquely, just 
where a short ciliary artery might enter. I was inclined to believe 
that this was the channel by which the metastasis entered, but as no 
remnant of vessel walls could be made out I was unable to assert this 
for a fact. These extrascleral deposits permitted the cells to enter the 
lymph spaces beneath Tenon’s capsule and to migrate forward and 
attack the sclera anteriorly from the outside (Fig. 3). 

Optic Nerve. Atrophic, and presenting the usual changes of an 
ascending degeneration. For a distance of 2.5 mm, from the globe it 
contained numerous scattered carcinomatous deposits located among the 
nerve fibres. After death the stump of the optic nerve, optic tracts, 
and chiasm were removed and carefully examined microscopically, but 
no evidence of carcinoma could be found. This corresponds with the 
other histories, recurrence of the disease at the site of operation not 
having been observed in any of the reported cases. 

Retina. The detached retina, which was drawn forward from its 
attachment at the papilla into a leash of thickened neuroglia and nerve 
fibres, contained many carcinomatous deposits (Fig. 4). Both here 
and in the optic nerve the proliferation of the neuroglia furnished the 
stroma. This was beautifully illustrated by Van Gieson’s stain, which 
rendered the retinal stroma brown, while in the choroid and sclera the 
stroma had the shining red color of connective tissue. 

Where detachment had occurred the pigment layer remained with 
the choroid, and subsequently covered the surface of the growth 
(Fig. 3). 

Vitreous. No remnant of the vitreous remained anterior to the 
retina. Between the lens and the detached retina, however, was a 
crumpled structureless membrane which was probably the empty hya- 
line sac and remnants of vitreous bands. This was the gray mass 
observed with the ophthalmoscope during life. 

Iris and Oiliary Body. The iris showed the usual changes of plastic 
iritis, with extensive posterior synechim. The filtration angle was 
narrow, and the region of Schlemm’s canal was closely packed with 
round cells. The near approach of the invading elements had excited 
the greatest activity in the ciliary body, as shown by the engorged 
bloodvessels, proliferation of connective tissue elements, and round-cell 
infiltration. 

Cornea. Clear and free from pathological changes. 

Lens. Normal, except the capsular thickening at the point of iritic 
adhesions. 

Perhaps our subject cannot be better presented than by first submit- 
ting the following extracts from published cases, followed by such con- 
clusions as we are able to draw from their analysis. Thirty-four cases 
have been collected that justly or unjustly can lay claim to be con- 
sidered in a review of this subject. As we consider four of them open 
to doubt, they have not been included in the list of cases, but are dis- 
cussed in separate abstracts. 
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Case 1.— M. Peuls' (Giespen). Male, aged forty-three years. Primari/ .oroirt/i— carcinoma of 
right lung ; pain in lung for three months. Cachectic. Ixift eye first affected, then right eye. 
No operation. Cause of death, carcinomatosis; probably the immediate cause %vns cerebral 
metastnses. jlafopsy— metnstascs in liver, brain, and other organs. Anatomical and micro- 
scopic cxamiimfion of (he eye— nodular thickening of botli choroids posteriorly ; more advanced 
in 0. S. : medullary carcinoma ; choroid fomred stroma for carcinoma ; found carcinomatous 
cells in chorio-cnpillaris : right retina detached and perforated by small deposits, ^cmarls— 
published as case of carcinoma of the lung- Eye history not given. Became delirious and 
died twenty-four days after coming under observation. 

Case 2.— J. IIinsciiiiEUG- (Berlin). Berlin Sfcdical Society, 1SS2. Female, aged thirty-three 
years. Had carcinoma of right breast nine years before. Bight eye first alfccted, then 
loft eye. 0. 1>. vi.sion lost very rapidly. 0. S. became blind in three months. Ophthalmo- 
Fcopic appearance— 0. D , yellowish tliickeniiig around nerve, 2 mm. high, fading into healthy 
fundus ; 0. S.. same ns 0. D. ; thickening 1 mm. high. T. N. (nopain. Nooporntion. Kiira- 
iion of /(/?— about seven raoiitlis after first eye .symptoms. No autopsy. Bcmori;8— August 15, 
18S2, vision had been destroyed in 0. 0. very rapidly. September Ifilb, scotoma appeared In 
0. S. In December the patient was blind. She left llic clinic and died early in the spring of 
18SS. Supractnvicular glands were enlarged. 

Cases.— SCII 0 F. 1 .EU and Uiitofe.’ Berlin Medical Society, 1SS2. Female, aged tbirly-tbrce 
years. Carcinoma of left breast removed six years before. Kiglit eye first affected, then left 
eye. 0. D, blindne.'s of ten week.s' duration when first seen. 0. S. vision lost in about one 
month. Ophthalmoscope— 0. D., detached retina. Grayish ring around nerve; swollen papilla ; 
vessels dilated. O. S., pin head sized ; grayish-white dots infiltrating tlie macula ; very rapid 
growth. O. D. T. + 1. 0. S., T, N. No operation. Darafion o/ life— thirteen months after first 
eye symsitoins. Cause of death, cnrcinomnlosis. AMlopsy— mctnstnses in right and left ovaries, 
right and left cerebral hcmisptmres, dura and pleura. Anatomical and microi^copic csaminalion 
of (he cjjc—Q. D., sessile tumor around iiapilta ; O. S., same in the macular region. The diag- 
nosis was melanotic carcinoma. Tlio melanosis observed wa.s probably the pigment cells of 
the choroid scattered throughout tlie growth. Carcinomatous cell.s were found in the blood- 
vessels. Deposits in right optic nerve and .<=clcm. Jlcmarhs—casc was c.vblbltcd at the Berlin 
Medical Society one week after ntrsohberg's case. Scboclcr saw refraction change in 0. S. 
from — 1 D. to -t- 1 D. In a short time. Vision fell to 8 200 in fifteen days. 

Case 4.— J, UtnscBBEnG'^ (Berlin) (second case) and A. Bin;;iuciiF.R (Gmz). Female, aged 
twenty-eight years. Carcinoma of right breast began si.x years before ; was amputated one 
year before. Very cachectio. Lcit eye affected. Vision lost very rapidly; no B.B. Ophthal- 
moscope— detached retina; a wliiiish mass could be scon bcncntl) it, T, — ; no pain. No 
operation. Duration of life—two or tlireo months after first eye symptoms. Cause of death, 
carcinomatosis, -lulopsy— metastnses in lungs, bronchial glands, liver, and kidneys, Ana- 
tomical and microscopic emmination of the eye— tumor extended from papilla to beyond equa- 
tor ; carcinoma simplex ; glandular epithelial cells ; invasion of retina ; finger-like projec- 
tions betsveen the fibres of the degenerated retina. The growth extended along the supra- 
choroidal space ; scattered pigment in growth ; no cclis in bloodvcsseis. Hcmarls— the growth 
of Uie tumor was very rapid. The size given in tlie text is 9 mm. high by 12 mm. broad, but 
the illustration shows a tumor 9 intn, high by 25 mm. broad. This latter conforms more to the 
usual form. Enlarged supraclavicular glands. 

Cases,— W. Mak 7/ (Erieburg). Female, aged fifty years. Carcinomaof right breast removed 
three months before. Very cachectic. Left eye first affected, then right eye. Vision lost 
very rapidly. Yellou' reflc.x behind pupils ; extensive detachment of both rctinte. 0. D,, T. 
N. 0. S., T, —1 : pain in O. S. Punctured eye to relieve the pain ; not succe.ssful. Duration of 
life— ten weeks after first eye symptoms. Cause of death, abdominal metastases. No autopsy, 
ifemarte— clinical diagnosis only, but case was undoubtedly genuine. The first eye symptom 
was a central scotoma (“ cloud ”). Wlien O. S. was punctured to relieve the p.ain a thin, yel- 
lowish fluid escaped. No relief followed. 

Case 6.— .V. ScitArniKonas (Now York). Female, aged fifty-one years: Adenocarcinoma of 
right breast amputated two years belore. Left eye aiTecied. Vision lost very rapidly. The eye 
appeared normal externally; pupil slightly dilated, with no reaction to light; media clear; 
Ophthalmoscope— cedema of papilla; in the macular region a reddish-white infiltration; four 
disks in diameter; elevated +3.5D.; scattered pigment (eighteen days later height of tumor was 
-b 4.5 D. T. N. No operation. Duration of life— Tom months after first eye symptoms. Cause 
of death, exhaustion. Aatopsj/— incomplete ; found liver, pulmonary, and other metastnses. 
Anatomical and microscopic examination of the cf/e— discoid tumor in the mneuinr region ; 
scirrhous carcinoma ; surface flat ; no nodules. JEemaiis—a bony tumor was found growing 
from the right temporal bone one end one-half inches above the auditory meatus. This is 
interesting, ns in the case reported by GuendcS’ four similar growths were found on the skull. 
Had pleurisy, with effusion. 
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Case 7.— Johann MitvalskiS (Frag). In Norris and OHyst’s System, vol. Hi., p. 546, Schoebl 
describes this case. Female, aged forty-six years. Carcinoma of left breast amputated two 
years before. Good health since breast was removed. Left eye affected. Vision lost in two 
weeks from onset (SchoebF^). OpUhalmoscope-o'/eX growth ; three disks in diameter, extend- 
ing from papilla to macula ; dirty yellow color ; scattered pigment ; fades into healthy fundus ; 
in two weeks there was extensive detachment of retina. T. N. later; T. — later; T-f2; 
glaucoma. Enucleation for glaucoma. Siiraiion of life— Uvo months after enucleation, and 
three and one-haif months after the first eye symptoms. Cause of death, brain and lung 
metastases. No autopsy. Anatomical and microscopic examination of the eye—" shell-shaped ” 
growth around papilla, extending to ciliary body on the temporal side ; all of choroid invaded 
except upper and inner third ; greatest thickness 2 mm. ; carcinoma simplex ; scirrhous type ; 
pigment in stroma ; large spaces ; carcinoma spread along the suprachoroidal space. Ee- 
mar/rs— Mitvalski attributes the large cystic spaces found in the growth to blocking of vena 
vorticosa. Then hemorrhage forms a clot, carcinoma grows around the clot, thus forming 
a cystic cavity. This theory is discussed in the text of the present article. Supraclavicular 
glands were enlarged. 

Case 8 .— Johann Mitvai.ski® (Frag). Male, aged thirty-five years. Carcinoma of left breast ; 
one year duration ; removed seven months before. Left eye affected. Vision lost very rapidly. 
Ophthalmoscope— Hat, oval deposit in the macular region ; four disks in diameter ; central 
elevation, 3 D. ; dirty yellow color ; whitish patches ; seattered pigment. T. N. No operation. 
Enratiou of life— two inontbs after the first eye symptoms. Cause of death, brain metastases. 
No autopsy. JJemaris— clinical diagnosis only, but it was unquestionably a true case of metas- 
tatic carcinoma of the choroid. Enlarged supraclavicular glands. 

Case 9 .— Gavet“ (Lyon). Male, aged thirty years. Frimary growth ; carcinoma of stomach 
and liver. Good health. Right eye affected. Vision lost very rapidly. Nothing apparent, 
hut extensive detachment of retina. T. -f3; severe pain. Enucleation. Duration of tife— 
very short time after first eye symptoms and enucleation. Cause of death, cerebral metas- 
tases (?). .didopsy— metastases in brain, lungs, liver, and stomach. Anatomical and micro- 
scopic examination of the ej/e— discoid tumor near optic nerve ; adenocarcinoma of the choroid ; 
cylindrical epithelium. JJemaris— -patient in ‘‘ good health ;” had rapid loss of vision; diag- 
nosis Intraocular growth ; enucleation ; patient became rapidiy cachectic ; was seized by vio- 
lent pain in the head, and expired very suddenly. Gayet published this ns a case of adenoma 
of the choroid, but it is obvious that this was a metastatic carcinoma of the choroid. 

Case 10. — A E. Ewing’® (St. Louis, Mo.). Female, aged thirty-two years. Frimary growth ; 
carcinoma of left breast the size of an apple ; refused operation. Emaciated. Eight eye first 
affected, then the left eye. 0. D. vision lost in two mouths ; 0. S. vision sank to 20/200 in two 
or three weeks. 0. D., small red tumor in anterior chamber attached to iris, extending to 
the ciliary body; anterior chamber shallow; detachment of retina; aqueous clear; 0. S., 
extensive detachment of retina below. O.D.T.-(-l. O. S. T. -bl 0. D. enucleated. Dwmft'on 
of life — about one year after first eye symptoms and enucleation. Anatomical and microscopic 
examination of the eye— discoid tumor lining choroid, surrounding the nerve, extending to the 
ciliary body on the temporal side : periphery of tumor thin ; Invasion of iris and ciliary body ; 
diameter of growth 30 mm. ; central elevation 1.5 mm. ; carcinoma simplex. Bemarks — 0. D. 
wound healed kindly after enucleation ; one month later vision began to fall in 0. S. ; tumor 
was now' discovered in the breast. She was seen again six weeks after this, and had extensive 
detachment of retina. Health failed rapidly after enucleation, and Dr. Ewing expressed sur- 
prise that she could live with such extensive metastases. Yet Professor Voelkers writes to Dr. 
Ewing that she survived for about a year. She developed abdominal tumors and carcinoma 
of the liver. (Personal correspondence.) 

Case 11.— 0. F. V'ADSW’OBTH” (Boston). Female, aged forty-six years. Carcinoma of right 
breast amputated sixteen months before. Good health. Eight eye affected. Vision lost in 
one month. Ophthalmoscope— macaiar tumor; sharply defined edge ; light color ; highest in 
the centre ; retina detached below. Enucleation. Duration of life— a year or more after first 
eye symptoms and enucleation. Anatomical and microscopic examination of the eye — to the tem- 
poral side of nerve a discoid growth ; medullary carcinoma ; diameter, 12 mm. ; height in 
centre, 3 mm. ; rounded edges. Bemarks— Dr. Wadsworth lost sight of the patient ; believes 
she lived a year or more after enucleation. (Personal correspondence). For diagnostic pur- 
poses, aided by the ophthalmoscope. Dr. Wadsworth passed cataract needle into eye and pressed 
against tumor, which was hard and resisting. Eye was enucleated at patient’s request. 

Case 12.— S. Schultz'- (Frankfort-ou-Oder). Female, aged thirty-four years. Carcinoma of 
right breast for one year. Left eye affected. Externally eye appeared normal; detachment 
of retina above and on temporal side. T. N. Enucleation. Duration of life — thirty-eight days 
after enucleation and four months and one week after first eye symptoms Cause of death, 
bulbar paralysis. Anatomical and microscopic examination of the eye— two deposits, one above 
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the optic nerve on the temporal side, another below the nerve; first was 19 mm. broad 
by 5 mm. high ; second was 5 mra. broad and 2 mm. high ; mednlinry carcinoma ; commencing 
perforation of sciern posteriorly. Reworts— had pain around eye with minus tension; pain 
followed the distribution of trigeminus. 

Case 13.— A. EbsenstG’’ (Graz). Female, aged fifty-seven years. Carcinoma of ieit breast 
removed ten months before. Left eye aflected. Very rapid loss of vl.sion. Estornnlly the 
eye appeared normal. OplrfimJmoscopr—rctina detached above and below tbo nerve ; became 
complete in a short time ; fovea, dark red color ; later the eye prc.sentcd a glaucoinntons appear- 
ance. T. -f ; painful. Ji’o operation. jOiiralion o/*/e— fifteen weeks after first eye symptoms. 
Cause of death, carcinomatosis. Aiifop*)/— melastascs in brain, lungs, aud liver. Anatomical 
and microscopic examination oj the rye— discoid tnmor surrounding tlie nerve, principally on the 
temporal side ; scirrhous carcinoma ; choroid iufiitmtcd and about twice normal thickness for 
IS mm. around nerve ; enroinoraatous cells found In bloodvessels ; retrograde mctaraorpiwscs' 
in older portions of growtli ; Iris adherent to cornea at filtration angle. Itcmarks—hnil paralysis 
Of left recurrent laryngeal nerve ; became comatose before death. 

Case W.— Uiitofkk (Berlin) (second case). Femaic, aged forty-seven years. Carcinoma of 
right breast amputated nine months before. Left eye first afll’cted, then right eye. Very 
rapid loss of vision. Opidkaiwp.'copc— grayish-yellow elevatlots ; whitish spot.s ; 0. 1). Jiciglit -i- 
7 D. ; 0. S. height 0 D. Ko operation. Duration of life-six weeks after first eye symptoms. 
Cause of death, carcinomatosis. Autopsy— mctastnscs in right temporal lobe, liver, spleen, 
kidney, hronohial and retroperitoneal glands, lung, and right suprarenal. Anatomical and 
microscopic cxamimlion of !)ts eye— s!;c!!-shnpod dcposils posteriorly on temporal side ; scirrhous 
carcinoma ; large spaec.s full of necrotic tissue, lu which cells can be outlined by careful focus- 
ing ; retrobulbar perforations of the sciern. Rcmarf;,'!— died forty-four days after entering the 
hospital ; was insane ; became totally blind before death. 

Case 35.— W, A. Uoj.bJtr.u'-' (New York). Anatomical and microscopic cxamlnalion af the ajc— 
three separate deposits on temporal side; discoid tumor; dinrocler, 12 mm.; thickness, 1,5 
nun, ; small episoleml deposit at same point, hut not connected ; slight infiltration of choroid 
•3 mm. to the nasal side of the optic nerve ; retina detached from papilla to ora .“orrala on the 
temporal side; cells In the capillaries and In the large veins of the choroid. A’cniar/;s— clinical 
history of case was lost. 

Case 16.— S. Schultz'S isecond case). Female, aged tUlrt.v-nine years, Cnrcinomaof right lung 
of sis months’ duration. Cacliectic Left eyeanectod. Vision lost insi.s weeks. Extcriiallythe 
eye appeared normal; behind the pupil could only sec a vascular membrane, the detached 
retina. Very painful. Enuclc.atlon, Durallon af ii/e— four months after enucleation and seven 
months after first eye symptoms. Cause of death, mitrasmiis. No autopsy. Anatamicat and micro- 
scopic examination of tkf cyc—discoid tumor on temporal side of the nerve ; c.vtrn -scleral growth 
posteriorly ; tumors, diameter 20 mra., height ‘.i mm,; cxtra-sclcral growth G mm. by 1 mm.; con- 
nected by perforation of sclera ; found a posterior ciliary artery plugged witli epithelial colls ; 
scirrhous carcinoma ; hemorrlingesin cell nests; no cells found in bloodvessels of choroid, but 
they were found in scleral bloodvessels ; pigment in elioroidnl stroma ; no pigment in scleral 
stroma. EemarAs— tbo observations regarding the pigment found in llicse tumors is of value 
as showing that it is only the normal pigment of tlie clioroid and retina tvliieh lias been dis- 
tributed by tbo growth, ami that no reason exists for calling tliera ” roolnnolic carcinomas.” 

Cate 17.— V. Kamocki'" (Warsaw), Male, aged Ihirly seven years, Jialigimncy was not sus- 
pected, Best of health. Bight eye aifeeted. Vision was lost tviien first scon. E.vtcmnlly the 
eye appeared glaucomatous; detached retina closely applied to posterior surface of len.s; 
much darker than usual ; no wavy motion. T, +; vcr>- painful. Enucleation. Duratian af 
lifc—o. few weeks after enucleation and one year niter first eye symptoms. Died suddenly 
soon after enucleation. No autopsy. Analomicai «iict microscopic examination of lhec>ic—&at 
nodular tnmor surrounding the optic nerve; diameter, IS ram. ; heiglit, 5 mm. ; sharply de- 
fined from healthy choroid ; nerve invaded; adenocarcinoma; areas of colloid degeneration. 
EoanrAfs— Kamocki had no suspicion of carcinoma, ns the patient appeared to ho in perfect 
health ; diagnosis was adenoma of the choroid from lacrymal gland structure, congenitaiiy. 
included in the eye; diagnosis was changed when it tvns learned that the patient died very 
suddenly a few weeks later, probably from cerebral metastases ; very similar to Gayct's case. 

Case 18.— H. D. Noyes'® (New York), female, aged fifty-five years. Carcinoina of breast 
removed fifteen years before. Eight eye affooted. OpMImlmnscopc— small elevation in macula 
of + 4 D. ; color darker than tlie surroundings, T. — ; pain. Enucleation. Anatomical and 
microscopic examination of tiie epe— carcinoma simplex; height of tumor, 1.5 mm, Demarks— 
began by rapid increase of hyperraetropin from May to June of -)• 1.5 D. In August first 
ophthalmosoopio change was seen, I have been unable to secure any further infornmtiou 
regarding this case than is to be found In Dr, Noyes’ report. 
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Case 19. — G. Abelsdobf'” (Berlin). Female, aged forty-four years. Carcinoma of right breast 
for one year. Left and right eyes simultaneously aifected ; left more advanced. In three 
weeks vision reduced to counting fingers. Ophthalmoscope— 0. D. retina detached over macula ; 
0. S., extensive detachment of temporal side. O. B. T. N. : 0. S. T. N. Duration of life — three 
months and three weeks after first eye symptoms. Anatomical and microscopic examination of 
the eye— 0. D. and 0. S. nearly entire choroid invaded to ora serrata ; choroidal deposits 2.6 
mm. thick ; sharp periphery ; scirrhous carcinoma ; deposits in iris, ciliary body, optic nerve, 
and sclera ; emboli of epithelial cells in post-ciliary artenes ; carcinomatous cells in blood- 
vessels. 

Case 20.— G. H. JIatthewson™ (Montreal). Female, aged forty-eight years. Primary 
growth. Carcinoma of thyroid. Eight eye affected. Ophthalmoscope — small, flat, ovoid swell- 
ing below nerve ; retina detached beneath growth. Posterior sclerotomy for amotio retlnse. 
Enucleation. Anatomical and microscopic examination of the ej/e— flat, rough tumor below 
nerve ; adenocarcinoma ; invasion of optic nerve and sclera. Eemarhs — sclera was punctured 
for detachment of retina, but fluid re-formed in twenty-four hours.: eye was enucleated three 
months after first eye symptoms ; patient was living when case was reported. 

Case 21.— C. Devereux Marshall!^! (London). Female, aged fifty-seven years. Scirrhous 
carcinoma of right breast of seventeen months’ duration. Right eye affected. Vision lost in 
two months. Patient not seen by author. T. N. Enucleation. Duration of life — three months 
after enucleation and five months after first eye symptoms. Cause of death, abdominal metas- 
tases. Anatomical and microscopic examination of <Ae«j/e— discoid tumor posteriorly; medul- 
lary carcinoma ; periphery of growth split choroid like a wedge ; optic nerve invaded. 

Case 22. — C. Devereux Marshall-' (second case) (London). Female, aged forty-four years. 
Breast amputated eighteen months before. Very feeble. Right eye first affheted, then left eye. 
Vision lost in few weeks. 0. D. ; pupil sluggish. Ophthalmoscope— frmdus unevenly hyperme- 
tropic; gray elevation around nerve'; optic nerve lies in depression; veins large, but not 
tortuous ; 0. S. appearance same as in right above disk. No pain ; 0. D. T. N. ; 0. S. T. N. 
Duration of b/e— seven or eight months after first eye symptoms. Cause of death, exhaustion. 
Remart'S— clinical diagnosis only ; the history and course of the disease was typical of carci- 
noma of the choroid. 

Case 23 .— KaemmereR" (Erfurt). Female, aged fifty-eight years. Primary growth. Carci- 
noma of liver. (?) Very cachectic. Eight eye affected. Vision lost in a few weeks. 0. B. ; 
mydriasis; no pupil reflex to light; blepharitis; corneal opacity ; no external inflammation ; 
highly myopic. Ophthalmoscope— o\d choroiditis : optic nerve covered by bluish-white detach- 
ment of retina ; 0. S. ; myopia ; choroiditis ; staphyloma cornea. Duration of bje— short time 
after first eye symptoms. Cause of death, exhaustion. Autopsy- "diffuse ” carcinoma of 
liver ; no nodules ; liver contracted ; no stroma found microscopically. Anatomical and 
microscopic examination of the eye— 0. D. ; flat nodular tumor posteriorly, one-quarter area of 
eye ; yellow-gray color ; 3 mm. high in centre ; some nodules 7 mm. high ; sclera invaded ; no 
alveolar structure demonstrable, but found network of elastic fibres; large polygonal cells. 
Eemarks— the author found no alveolar structure either in the primary liver growth or in 
the choroid, and speaks of all deposits as being infiltrations. Carcinoma without any stroma 
is, however, a difficult diagnosis to digest. The author argues that this carcinomatous infil- 
tration of the liver is evidence of a carcinomatous germ infection. As all the deposits 
discovered were infiltrations, it raises a suspicion that they were metastases, and that the 
primary growth was not located. 

Case 24. — Wagenman.-® Female, aged forty-five years. Carcinoma of breast removed one 
year before. Good health. Right eye first affected, then left eye. Vision redneed to fingers in 
three weeks. Ophthalmoscope— O. D. ; tense gray detachment of retina around papilla ; height 
of detachment -t- ,6 D. ; 0. S. ; flat, grayish-white elevation in macula. Operation-O. D. enucle- 
ated. Duration of life— fom months after enucleation and five months after first eye symptoms. 
Cause of death, carcinomatosis. No autopsy. Anatomical and microscopic examination of the eye 
— 0. D. ; discoid tumor on temporal side and surrounding nerve ; sharp demarcation from sur- 
rounding fundus diameter, 20 mm. ; height, 1 mm. ; carcinoma simplex ; sclera invaded near 
vena vorticosa ; O. S. not examined. Eemarks — O. D. ; eye trouble commenced with a "glim- 
mering 0. S. : one month after enucleation of right eye the same “ glimmering ’’ appeared 
in the left eye ; became totally blind before death ; husband was syphilitic. 

Case 25 . — Felix La Grange.^' Female, aged forty-eight years. Carcinoma of breast re- 
moved two years before. Right eye affected. Total detachment of retina ; tumor in iris. 
T. 4 - 1 ; pain. Enucleation. Duration of life— Uvo months after first eye symptoms. Cause of 
death, carcinomatosis. Anatomical and microscopic examination of the eye— fiat, shell-shaped 
growth on temporal side of nerve ; carcinoma simplex ; retina perforated by growth ; deposits 
in iris and sclera ; carcinomatous cells in bloodvessels. 
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Case 2 G.— John Eowan.“ Male, aged fifty-five years. Primary growtli. Carcinoma of hmg; 
pain in lung for four months. Cachectic. Left eye afiected. OphUmbnoscopc—Q D. ; glau- 
comatous cupping of disk. 0, S, ; immobile detachment of retina posteriorly and below. 
0. D. T. N. ; 0. S. T. N. Dumtinn of lifc—SouT and onc-hnlf months after first eye symptoms. 
Died suddenly, jdidopsy— carcinoma of lung. Anatomical and microscopic examination of the 
cj/c— discoid tumor of choroid posteriorly; central elevation -i mm.; scirrhous carcinoma; 
detached retina extensively invaded. Jfcinarts— enlarged cervical glands. 

Case 27.— DE Scn\vEiNm“ and Steepe. Female, aged forty yeans. Carcinoma of breast 
amputated six months before. Right eye afiected. OpW/rnfmoiCopc— media' clear ; flat, broad, 
grayish-yellow thickening in macular region ; edges of infiltration tliin ; central elevation + C 
D. ; periphery level witlr fundus. T. K. Eye was enucleated. Duration of fije— thirteen 
weeks after enucleation and sixteen weeks after first eye symptoms. Cause of death, brain 
metastascs. Anatomical and microscopic examination of the eye— carcinoma simplex ; ' size of 
growth, M mm, broad, 2 mm. thick ; very large alveoli with necrotic foci : vessels plugged by 
carcinomatous cells. J?cmar/,'s— recurrence of growth in breast, clavicular, cervical, and 
axillary glands. 

Case 28 .— Ch. Bentzon.-”^ Male, aged thirty years. Primary growth. Carcinoma of a der- 
moid cyst in right suprarenal body. Right eye afrocted. Vision lost in two months. When 
first scon it was supposed to be choroiditis centralis extending from macula to the difsk ; later 
an extensive detachment of retina occurred. Early intermittent attacks of pain. Duration of 
p/c— seven months after first eye symptoms. Cause of death, carclnomato=is. .didopsy— car- 
cinoma of right suprarenal, right and left lungs, and mediastinal glands. Anatomical and 
microscopic examination of /Ac eye— greenish-white mass, involving entire 0. D. ; posterior half 
of eye was lost; choroid and ciliary body replaced by p.apillary adenocarcinoma with very 
large acini. Jlcmnrl.-s— father died from carcinoma of the rectum. The history indicates that 
glaucoma developed. First symptom was central scotoma. Became blind in eight weeks. 

Case 29.— W, C RociturrE.^s Female, aged forty-six years. Primary growth. Scirrhous car- 
cinoma of the breast. Left eye first afi'cctcd, then the right eye. In one month vision in 0. S. 
was reduced to fingers. Ophthalmoscope— O. S ; four cyst-like retinal dctactiments below the 
disk, bulging into vitreous ; optic neuritis ; hemorrhages into disk. 0. S. T. -f ;? severe pain ; 
O. D. T. N. 0. S. enucleated. Duration of tife— wenty weeks after enucleation and about nine 
months after first eye symptoms. C deaib, carcinomatosis, dimtoim'ca! nnd tiifcro- 

scopic examination of the eye— 0..®. ; fiat tumor, extending from nerve to ciliary process; 
height at nerve, 2 ram. ; the growtli spilt the choroid, which covered it on each side; scir- 
rhous carcinoma ; optic nerve nnd sclera invaded. Rema)7.-s— pain witli a doubtful tension. 
Papillitis was marked, and detachment occurred Close to the nerve before deposits could be 
seen with the ophthalmoscope. This history suggests a possible invasion ria the arteria 
centralis retime. 

Case oO.— E. L. Oatjian (Brooklyn, N. Y.). Male, aged fifly-six years. Primary growth. 
Carcinoma of liver. Apparently in good health Left eye nlTected. Vision lost in six weeks. 
When first seen the eye had become glnucorantous ; posterior syneebin ; gray, non-vnscular, 
smooth mass closely applied to posterior surface of lens. T. 1 ; very painful. Emicleation. 
Duration of (ije— thirty-five days after enucleation and eighteen montlis after first eye symp- 
toms. Cause of death, carcinomatosis; pneumonia. Aidopsy— metastases in right lung and 
right bronchus, right suprarenal, right nnd left kidneys, spleen, bronchial nnd retroperitoneal 
glands ; falx cerebri ; tentorium cerebelli pia mater, xlnatomical and microscopic examination 
of the eye— papillary cyst ; adenocarcinoma. (See text.) Remarks— (see text). 

Decision as to the apocryphal character of the following cases must 
be left to the judgment of the reader. 

I more than suspect that the following case was one of metastatic 
carcinoma of the choroid, although not so considered by the author. 

Reported ‘by Ch. Guende.‘° Female, aged fifty-four years. Tumor 
of right breast, supposed by Guende to be carcinoma, a1 though a frag- 
ment removed for microscopic examination did not yield satisfactory 
results. She was very cachectic. Had four “ nut-sized ” bony growths 
on the skull. Many painful nodules on the sternum. Vision of 0. D. 
had been failing for nine months. Six months before coming under 
observation she received a blow in this eye from an umbrella, which 
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excited violent reaction. Recurring attacks of cyclitis followed. Ten- 
sion was minus, but pain was intolerable. With the ophthalmoscope be 
saw a yellowish-gray tumor, with scattered pigment spots, 2 mm. high, 
its border fading into the surrounding fundus. The retina was detached 
below the growth. This describes a carcinoma. It is very curious that 
in Schapringer’s® case (Case 6), which was unquestionably carcinoma, 
there was a bony tumor on the skull one and one-half inches above the 
right ear.* 

Guende followed the case no further, but ventures a diagnosis so re- 
markable that no efforts should have been spared to confirm it, namely, 
that this patient had carcinoma of the breast, and coincidently a 
sarcoma of the choroid. 

Carl Wagner.^” Male, aged forty-five years. Tumor of liver and 
stomach. Had been blind in left eye for eighteen months. Eye became 
glaucomatous; with the ophthalmoscope a “pea-sized” tumor was seen 
on the nasal side at the equator. Died soon after enueleation. Eye 
symptoms had existed for two years before death. The choroidal tumor 
was 2 mm. high, and was diagnosed by the author, who examined it 
microscopically, as a carcinoma. Metastases were found in the stomach, 
liver, and in the glands of the axilla, neck, and groin. 

The long duration of the eye symptoms is suspicious. In no other 
case which has ever been reported was a carcinomatous metastasis de- 
posited in the choroid as far forward as the equator. The other metas- 
tases suggest primary sarcoma of the eye. We have in addition the 
positive statement of S. Schultz,'® who examined a section of this tumor, 
that it was a large round-cell sarcoma. 

Samelsohn®' briefly mentions a case which he considers to be metas- 
tatic carcinoma of the choroid, and promises a full report of the case 
later. Patient was a woman with carcinoma of the breast and pleura. 
Difficulty of vision had existed for two years. She had an intraocular 
tumor which had extended to the orbit. I have omitted this case with- 
out intending to question the well-known accuracy of the author’s 
powers of observation, but simply because the preliminary report is so 
incomplete that no opinion can be based upon it. Possibly in a later 
paper, which has escaped my notice, he has verified the diagnosis. 

Schoebl,®' in his masterly contribution, “ Diseases of the Retina,” 
describes two cases of carcinoma of the choroid. The first is probably 
Case 7 of my table, reported by Mitvalski,® The second case is open 
to discussion. In 1881 Schoebl found a pigmented tumor of the cornea. 
Two years later he discovered a choroidal deposit surrounding the 
nerve. His clinical diagnosis was sarcoma, but the microscopic exami- 
nation of the corneal growths showed a stroma containing epithelial 


Probably growing along the squamous suture. 
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cells, and the diagnosis of carcinoma was based on this, Schoebl very 
justly pronounces this case unique, !My reasons for questioning this 
conclusion, aside from the age of the patient and the pigmentation of 
the growth, is the fact that it originated in and was confined to the 
connective tissue elements of the cornea, namely, the substantia propria. 
Schoebl emphasized the fact that Bowman’s and Descemet’s membranes 
were not involved. j\lodern pathology does not permit carcinoma to 
originate in connective tissue. Alveolar sarcoma or endothelioma would 
probabl}' be a safer diagnosis. Whatever its histological character, it 
was a case of extreme interest. 

This leaves thirty cases which may be aecepted as probably genuine. 
In twenty-six a microscopic examination confirmed the diagnosis. The 
ages of the patients range from thirty to fifty-eight years, the average 
being 44.37 j'ears. Twent}- of tbe primary growths were situated in 
the breast, three in the lungs, two in tbe liver, one in the stomach and 
liver, one in the thyroid, and one in a dermoid cyst of the suprarenal 
body. In two cases — Holden’s*® and Karaocki’s” — carcinoma not being 
suspected until after the histological examination of the eye, the 
patients passed from under observation, and the primary growth was 
not located. Twenty-two of the cases were females and seven were 
males. Although we have three females to one male affected, I am in- 
clined to believe that this is not so much due to influence of sex as to , 
the greater frequency of carcinoma of the breast in women, our statis- 
tics showing that the majority of eye metastases originated in carcinoma 
of the breast. It is of interest to note that in one male* (Case 8) the 
primary growth was in the breast. In every case so far reported the 
deposit commenced in the posterior portion of the choroid over the point 
of entrance and distribution of some one of the short ciliary arteries. 
The exact location is described as on tbe temporal side of the nerve in 
eighteen cases, above the nerve in one case, below the nerve in one, and 
around the nerve in two. 

In all stages of carcinoma the cells exhibit a marked preference for 
the lymph channels as a route of emigration. Yet when the disease is 
far advanced the bloodvessels also are undoubtedly employed for this 
purpose. As we know of no lymph currents that could convey the 
cells from an abdominal or thoracic carcinoma to the eye, it may be 
assumed that they are brought hither by the vascular system. Conse- 
quently we can understand why the macular region of the eye would be 
the destination of am embolus seeking the easiest and most direct route 
from the heart to the choroid, namely, by way of the common carotid 
artery, and subsequently leaving the ophthalmic artery by one of the 
branches which enter the temporal side of the globe. 

I am unaware of any case in which malignant disease has invaded 
the eye by way of the arteria centralis retinfe. Dittrich,** Krahm,’* 
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Elschnig/“ and Holden®® have reported cases of metastatic carcinomatous 
deposits in the optic nerve. In every case, however, the neoplasms were 
located in the neural sheaths and infiltrated between the fasciculi of the 
nerves. The central vessels were filled with blood or occluded by a 
contiguous extension of the growths, the primary route of invasion 
being from the brain outward along the lymph channels. 

An analysis of the early cases led observers to the conclusion that the 
left eye was more frequently invaded than the right, for the reason that 
a cardiac embolus enters by preference the left common carotid artery. 
Our table, however, tends to disprove this theory, as it shows that 
twenty right eyes and nineteen left eyes were attacked. Holden*® (Case 
15) does not state in which eye the deposit occurred. Both eyes were 
involved in ten, or one-third of all the eases. 

No satisfactory explanation has as yet been offered of the fact that 
when this extremely rare metastasis occurs in one eye the 'other eye is 
peculiarly liable to a similar invasion. 

Ten of the thirty cases here tabulated were bilateral.*^' Had the 
duration of life been longer in these cases it is reasonable to suppose 
that this percentage would be much higher. The theory of Manz and 
Wagner, that the cells travel from one eye to the other along the lymph 
channels of the optic nerves, is untenable, for, as Schultz’® points out, if 
this were true, the metastasis would develop in the papilla — a condition 
which has never been observed. On the contrary, the site of its appear- 
ance in the second eye is analogous to that in the first, namely, at the 
point where a short ciliary artery enters the eye. In two of our cases 
— Ewing’s’® and Wagenman’s®® — the disease made its appearance in the 
second eye a month after the first had been removed. 

Carcinoma is at present a subject of the most active investigation, and 
it is possible that we may be forced to modify our present views regard- 
ing its etiology and methods of systemic dissemination. Whatever the 
materies morbi may be — lawless cells or protozoa — we may assume from 
the wide distribution of secondary deposits that, in its advanced stage, 
it invades the entire system of its victim, subjecting all parts to its in- 
fluence; yet the unknown factor which determines the location of a 
secondary deposit spares the organ of vision in all but the rarest cases. 
If the choroid owes its usual exemption from secondary carcinomatous 
deposits to the anatomical fact that it is a remote and inaccessible 
region, and that a carcinomatous embolus reaches it only rarely and by 
chance, then why, when it occurs in one eye, should the second eye, 
which is equally remote and inaccessible, be subjected to the same rare 
accident in one-third of all cases? It is difficult to understand why an 
unusual accident occurring to one eye should predispose its fellow to the 
same misfortune. The only explanation that offers itself to my mind is 

« Holden's case’s is necessarily omitted because it has no clinical history. 

■VOL. 125, NO. 3.— SIAECH. 1903. 26 
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the assumption that the choroids are usually protected from the devel- 
opment of secondary carcinomatous deposits by conditions other than 
mere anatomical inaccessibility, and that when such a deposit does occur 
it is not due to chance, but rather to the fact that the unknown condi- 
tions which nearly always prevent infection are now suspended and fail 
to alford protection, thus leaving not only one but both choroids vulner- 
able and in a favorable condition for the growth of the carcinomatous 
processes. A priori, both are affected in one-third of all the cases.* 

- The shape and method of growth of these tumors is very character- 
istic. The almost universal type is a flat, disk-shaped thickening of the 
choroid, highest in its centre, which is usually in the macular region 
and sloping off to a thin-edged periphery. The tendency is to spread 
laterally, thus differing from sarcoma, which grows forward into the 
vitreous, forming a protuberant raass.f 
As carcinoma and sarcoma possess no inherent tendency to this differ- 
ence in form, the occurrence of such morphological variations in the 
eye can be best explained by assuming that it is due to environment. 
Sarcoma is primary in the choroid, originating in the walls of its blood- 
vessels. It is a growth of the fixed tissues of the eye, circumscribed, 
and of comparatively slow development. It naturally meets with the 
least mechanical resistance to its growth by pushing out into the 
vitreous. 

As the choroid possesses no epithelial structures from which a carci- 
noma could develop, its presence here is always metastatic. It is in the 
nature of an infiltration by foreign elements, namely, epithelial cells, 
into the sponge-like lymph spaces of the lamina suprachoroidea, and 
along the perivascular and other lymph channels.^ 

These cells naturally follow the path of least resistance, namely, later- 
ally from the original foci. In rare instances a rapidly growing car- 
cinoma in an advanced stage may reach a considerable height, as in 
Hirschberg’s case,® where the elevation was 9 mm. This, however, was 
found post-mortem, and has no clinical significance. 

Although the development of a choroidal carcinoma is much more 
rapid than a sarcoma, yet, judging from the reports, a small carcino- 

* It is worth noting that in Uhtofl’s case both ovaries and both cerebral hemispheres were 
affected. In Bentzon’s case both lungs, and in my case both kidneys. 

t The rare spindle-cell sarcoma of the choroid is usually n sesiiile tumor. I have never seen 
one assume the disk shape common in carcinoma. The only exception to this form is a case of 
sarcoma mentioned by GrifEth^r (case of Dr. Little), in which the growth assumed a “ cake- 
like” form similar to carcinoma. Griffith ventures the opinion that had it been possible to 
obtain an ophthalmoscopic view the diagnosis of sarcoma would not have been made. 
Although I have no Intention of questioning the diagnosis in this case, I have seen a case of 
chronic inflammatory thickening of the choroid assume exactly this form and organize into 
a cellular structure so closely resembling sarcoma microscopically ns to deceive far abler 
observers than myself. 

{ Although cells have been found in the capillaries, the principal development of carcinoma 
is notin the lumen of bloodvessels but in lymph spaces. 
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matous deposit produces far more extensive detachment of the retina 
than does a central sarcoma of equal size. The explanation for this may 
be found in the different histological structures of the two growths, a 
sarcoma, as we know, being a connective tissue formation, while the cells 
of a carcinoma of the choroid are always of the glandular epithelial 
type, possessing an abortive function whose perverted secretion may 
assist in detaching the retina. GrifBth^’ calls attention to the fact that 
central sarcomas in their early stages are often unattended by any sub- 
retinal effusion ; but this does not hold true of sarcomas situated near 
the equator, which naturally interfere with the large emissary veins. 
The writer’s view is that the subretinal effusion which attends sarcoma 
of the choroid is in a measure produced mechanically by interference 
with the circulation, while in carcinoma the early effusion is in part at 
least an exudate from the tumor itself.* 

In Case 34, by Kockliffe,^® the patient, although under constant 
observation, had detachment of the retina before the deposit could be 
seen ophthalmoscopically. 

The time from the first eye symptoms until vision is reduced to 
counting the fingers is measured by weeks instead of by months or 
years, as is the case in sarcoma. Schoeler^ gives the time as one month ; 
Mitvalski® (SchoebP^), two weeks ; Ewing,’® two or three weeks and two 
months; Wadsworth,” one month; Schultz,’® six weeks; Abelsdorf,’® 
three weeks ; Marshall,” two months ; Wagenman,” three weeks ; Bent- 
zon,” two months ; Rockliffe,^® four weeks ; Oatman, six weeks. The 
others are less exact, but generally speak of the vision as being lost 
“ very rapidly.” 

The tension of forty-one eyes is described, as normal in sixteen, in- 
creased in eleven, diminished in three, and not recorded in eleven. In 
Case 7, Mitvalski,® the tension was at first normal ; later it was slightly 
minus, but soon afterward it increased, and the eye became glaucomatous. 

Devereux Marshall®® has studied the question of tension in intra- 
ocular growths, and his conclusions, which are evidently sound, show 
that in sarcoma confined to the choroid alone the tension is increased in 
about two-thirds and normal in about one-third of the cases, but is 
rarely if ever decreased. In carcinoma, as is shown by the preceding 
abstracts, these figures are reversed, about one-third having increased and 
two-thirds normal or possibly diminished tension. Still I am inclined 
to believe that a carcinomatous eye would enter the glaucomatous stage 
as frequently as one affected with sarcoma were its progress not arrested 
by the early death of the patient. 

« It is not the writer’s intention to advocate any of the various opposing theories that more 
or less imperfectly attempt to account for all cases of amotio retin® in intraocular tumors, 
but the disproportionately large detachment which attends carcinoma in its early stages re- 
quires explanation. 
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Case 8, by Mitvalski.®— Flat, oval elevation in the macular region ; 
central elevation, 1 mm . ; dirty yellow color, with Avhitish patches and 
scattered pigment spots. 

Case 11, by Wadsworth.”— Sharply-defined macnlar tumor, highest 
in the centre, and sloping to the periphery ; light in color ; retina de- 
tached below. 

Case 15, by Uhtofl".”— O. D. Yellowish-gray elevation, with whitish 
spots ; central elevation -|- 7 D. 0. S. presented the same picture on 
the temporal side of the nerve. Central elevation was -j- 9 D. 

Case 22, by H. D. Noyes.^® — Hypermetropia increased to -j- 1.5 D. 
in one month ; two months later H. = -f- 4 D., and a small elevation 
darker than its surroundings was seen in the macula. _ 

Case 24, by G. H. Matthewson.^® — Small, flat, ovoid swelling below 
nerve. Extensive detachment of the retina. 

Case 26, by Marshall.”— Fundus elevated around the nerve; red 
reflex lost; nerve was not choked. No hemorrhages noticed. 

Case 28, by Wagenman.^® — 0. D. Flat, grayish-white elevation 
under the detached retina in the macula region. O. S. Flat, grayish- 
white tumor in the macular region. 

Case 32, by de Schweinitz.^® — Broad, flat, greenish-yellow deposit in 
the macular region. Height in the centre -f- 6 D. Periphery level 
with the fundus. 

Case 33, by Bentzon.” — When first seen was diagnosed as central 
choroiditis. Eight weeks later the retina was extensively detached. 

Case 34, by Kocklifie.^® — This case presented a picture different from 
all the others. There was optic neuritis, with hemorrhage into the 
nerve, and four cyst-like detachments bulging in the vitreous.’*' As 
the case was under continuous observation it appears that the retina 
was detached before the deposits were visible to ophthalmoscopic exami- 
nation. 

The prognosis is, of course, bad, and the duration of life but brief. 
The average time from the first eye symptoms {o death, as estimated 
from twenty-four cases, was about six and one-half months. The 
greatest expectation of life cannot reach two years. The usual cause of 
death is general carcinomatosis. 

The subject of diagnosis of an intraocular growth, attractive as it is, 
should not be discussed here, but only such points as may serve to dif- 
ferentiate carcinoma from other conditions, notably sarcoma. Although 
it would not appear impossible to recognize a carcinomatous deposit 
ophthalmoscopically without knowledge of a pre existing growth else- 
where in the body, I believe it has never been done. Carcinoma of the 
choroid is always a secondary deposit. Whether a sarcoma in the eye 
is ever secondary remains unsettled. 

A few cases have been reported as such, and belief in its occurrence 
is proclaimed by some of our best observers. Schultz'® accepts Braem- 

* Papillitis appears to have been unusually pronounced in this case. Invasion via the 
arterla centralis retince would he unique. We trust that this point was Investigated in the 
examination. 
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serV' case without microscopic evidence; de Schweinitz*- reports a 
case of his own ;* but none are free from criticism. 

Fuchs/’ however, states dogmaticall)’’ that metastatic sarcoma of the 
choroid is unknown, although he does not deny that it can occur. He 
collects 259 recorded cases of sarcoma of the choroid, none of which 
was secondary. In one case the tumor had existed in a blind, atrophic 
eye for twenty years, the patient succumbing at last to a metastatic 
deposit in the heart. It should not be forgotten that a peripherally 
situated sarcoma may remain in the eye for a long time without attract- 
ing the attention of the patient. The conditions necessary to establish 
the diagnosis of a metastatic sarcoma of the choroid are ilie development 
of sarco7na in an eye hnovm to be previously healthy in a person toiih a 
pre-existing sarcoma. These conditions, so far as the writer’s information 
extends, remain unfulfilled. 

Carcinoma always appears posteriorly, usually in the macular region. 
It is a flat and disk-shaped infiltration beneath the retina, and its 
periphery, in the early stages at least, is level witli the surrounding 
fundus. A sarcoma may be flat when very young, but it grows slowly 
forward into the vitreous as a rounded protuberance. Carcinoma is 
described as having a dirty yellow or whitish color, with scattered pig- 
ment. Sarcoma ranges from yellow to brown or black. No observers 
have mentipned that the carcinomatous growth appeared vascular. 
The overlying retina is usually described as cedematous or slightly 
detached. Sarcomas, on tlie contrary, often appear quite vascular. 
Carcinoma appears later in life than sarcoma. In sarcoma confined to 
the choroid alone, the tension is not diminished. (Marshall). 

The pain of sarcoma is due to increased tension. In carcinoma it 
may be severe, with normal or diminished tension. (Noyes/® Schultz,’® 
Bentzon,*’ and Rockliffe.’®) A positive central scotoma is the usual 
initial symptom, but a rapid increase of hypermetropia, without any 
marked ophthalmoscopic changes, may occur, as in Noyes’ case. When 
Sehoeler® exhibited his case before the Berlin Medical Society in 1882, 
Hirsebberg and Schweigger doubted the diagnosis, because no difference 
could be observed in the level of the fundus. But Schoeler said, how- 
ever, that the choroid was difi'usely thickened, and that the refraction 
bad changed from — 1 D. to-f 1 D. while under his observation. 
IJhtoff examined the eye post-mortem and found a carcinomatous 

* Ue SoUweinitz's case, if rigidly couslrued, may be accepted as a secondary invasion of the 
choroid by sarcoma. A man died from primary mediasUnal sarcoma twenty-four hours aUer 
coming under observation. Necropsy showed extensive sarcomatous invasion of the optic 
nerves and orbital contents sufficient to produce marked exophthalmos. Only the posterior 
halves of the eyes were examined microscopically. Small areas of deep choroidal infiltration, 
with sarcoma ceils, were found on the nnstal sides of the optic nerves. In this case the eyes 
appear to have been invaded more by a conliguons extension from the optic nerves or orbital 
deposits than by a metastasis as generally understood. It must also be remembered that an 
Insignificant choroidal sarcoma may produce fatal metastases. 
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chorqid. The clavicular or cervical glands may or may not be en- 
larged. As this is an inconstant symptom, evidently depending on 
deposits located elsewhere than in the eye, its diagnostic value is only 
confirmatory as suggesting a carcinomatous diathesis. 

A central conglomerate tubercle of the choroid may occur without 
any external inflammation of the eye, and it may not always be pos- 
sible to locate other tubercular foci. It also may occur in subjects past 
middle life, but it differs from carcinoma by its rounded, protuberant 
form, the presence of satellite tumors, and a tendency to soften and per- 
forate the sclera. Increase of tension is very rare in tuberculoma. 

Detachment of the choroid, miliary tuberculosis, and choroiditis posti- 
cum could hardly be confounded with carcinoma by trained observers. 

It must be borne in mind that the physical condition of the patients 
may not suggest the presence of malignant disease. In seven of our 
tabulated cases their good health was especially mentioned, and in 
many of the others it may be inferred from their histories. 

All treatment is, of course, unavailing. The almost universally 
accepted rule that an eye should be enucleated as soon as the diagnosis 
of carcinoma of the choroid is made may be questioned. The late 
Henry D. Noyes'® advised against subjecting these doomed patients to 
the ordeal of an operation unless rendered necessary by pain. His 
reasons were to spare suffering in a case where an operation could not 
hope to prolong life. 

If the eye is painful or has entered the glaucomatous stage its removal 
is not to be criticised ; but when, as in many cases, there is no pain, it 
may safely be left undisturbed without risk of shortening the life of the 
patient. The speedy death which, with two exceptions, has followed 
enucleation raises the suspicion that the operation may in some inexpli- 
cable manner stimulate the other deposits to increased activity. A 
similar view is held by many surgeons in regard to sarcoma which has 
invaded the orbit,' experience seeming to show that the fatal termina- 
tion is precipitated by surgical interference. C. S. Bull'* cites thirty-six 
cases of orbital sarcoma occurring among his private patients, in which 
the condition was aggravated and death apparently hastened by efforts 
to remove the growths. The following cases, which include all in which 
the eye has been removed for carcinoma of the choroid, certainly seem 
to indicate that enucleation should be postponed until increasing pain 
renders it imperative. 

Case 7, by Mitvalski.® — Patient had been in good health since ampu- 
tation of the breast, two years before. Died two months after enuclea- 
tion, from metastasis in the brain and lungs. 

Case 9, by Gayet.® — Patient was in good health when the eye was 
removed. Cachexia immediately developed, and death followed in a 
few weeks from cerebral metastases. 
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Case 20, G. H. Mathewson.^"— Performed posterior sclerotomy to 
relieve the detachment of the retina. Twenty-four hours later the fluid 
had re-formed. 

Kesume. a review of the literature yields thirty cases which are 
considered genuine. 

The average age was 44.37 years. 

Twenty of the primary growths were situated in the breast, three in 
the lungs, two in the liver, one in the stomach and liver, one in the 
thyroid, one in a dermoid cyst of the suprarenal body, and two not 
located. 

There were twenty-two female and eleven male cases. This prepon- 
derance of three females to one male is not due to influence of sex, but 
to the greater frequency of carcinoma of the breast among women. 
One male case had carcinoma of the breast. 

Twenty right eyes and nineteen left eyes were affected. This disproves 
the prevailing theory that the left eye is most frequently invaded. 

Both eyes were involved in ten cases. While the deposit of a carcin- 
omatous metastasis in the eye is an extremely rare event, when it 
occurs in one eye the other eye is also invaded in one-third of the cases. 
This bilateral peculiarity is ascribed to some unknown factor which 
ordinarily prevents the development of metastatic carcinoma in the 
choroids, but in these particular cases it is for some reason in abeyance. 

The deposit always occurs posteriorly near the point where a short 
ciliary artery enters the globe. It appears in the corresponding region 
of the second eye when the latter is attacked. This indicates that the 
second eye is not invaded by way of the lymph channels of the optic 
nerve and chiasm. 

The typical shape is a flat discoid thickening of the choroid with a 
central elevation of two or three millimetres, gradually sloping ofi" to a 
thin periphery. It spreads laterally, because it is an infiltration of the 
choroidal lymph spaces with epithelial cells which naturally follow the 
path of least resistance. Sarcoma, on the contrary, is a growth of the 
fixed tissues. 

The time from the first eye symptoms until vision is destroyed varies 
between two and eight weeks. The average is about five weeks. This 
rapid loss of vision is due to an early and extensive detachment of the 
retina. As choroidal carcinoma is always composed of glandular epi- 
thelial cells, it is assumed that their perverted secretion actively assists 
in producing the amotio retinse. 

Tension is increased in one-third and normal or diminished in two- 
thirds of the cases. 

A typical ophthalmoscopic picture is “ flat oval deposit or tumor on 
the temporal side of the nerve, involving the macula, with a central 
elevation of 3 D., its edges gradually fading oflT into the surround- 
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ing fundus. Its color is a dirty-yellow, with scattered pigment spots” 
(Mitvalski’s^ case.) 

The average duration of life after the first eye symptoms is six and 
one-half months. 

In the differential diagnoses between carcinoma and sarcoma the 
following points are noted ; 


Oircinoma (jf (he ChoroUl. 

Ahvays sccouUnry. 

Has always occurred posteriorly. Ustially 
on tlio temporal side of the nerve. 

A flat discoid tumor or thickening of the 
choroid which spreads laterally. 

lias not Ijecn described as appearing vas- 
cular. 

Early detachment of the retina. 

Destroys vision In a few weeks. 

May bo very ))nlnfiil witli T. N. or T.— . 

First symptom maybe a rapid increase of 
iiypormctropia without marked ophthalmo- 
scopic changes. 

T. may bo diminished. 


Sarcoma of the OioroUl. 

*' Secondary sarcoma of the choroid is un- 
known.’' (Fnehs.^'') 

May occur at any point. 

It is a mundc’d protuberance growing out 
Into the vitreou.s. 

May ni»pcar vascular. 

Late detachment tvhen centrally located. 
(Grinith.-) 

May exist for along time with good vision. 

I’aln l.s due to T. +. 

Too clrcuinscribcd to produce this phe- 
nomenon. 

If confined to the choroid T. is never di- 
minished. (Marshall.^’) 


Pre-cxistlug carcinoma will, of course, suggest the character of the 
eye deposit ; but in seven cases the good health of the patients was a 
subject of comment. In five carcinoma was first disclosed by tbe 
microscope. 

Eaucieatfon is not advisable unless the eye is very painful or glau- 
comatous, since the histories appear to indicate that an increased 
activity in the cancerous processes and a speedy death may be ascribed 
to operation. 

When a metastasis has occurred in one eye its removal does not pre- 
vent a similar deposit in its fellow. 
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A REPORT OF CASES OP ANEMIA, WITH OBSERVATIONS 
UPON THEIR SYMPTOMS AND MORPHOLOGY 
OF THE BLOOD. 

- By J. Alison Scott, M.D., 

physician to PENNSYLVANIA HOSPITAL ; PROFESSOR OF CLINICAL MEDICINE, PHILADELPHIA 

POLYCLINIC HOSPITAL. 

I DESIRE to report the following cases, which occurred during the 
past winter in my service at the Pennsylvania Hospital : 

Severe Secondary Anaemia Dm to Repeated Metrorrliayia. Lizzie R., 
aged thirty years, white, married, housewife, born in Russia. Father 
died from unknown cause ; mother died in confinement ; has one sister 
in good health ; lost one brother in childhood. 
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Past Hisiorij. Has been a healthy woman. Ilns one child, aged 
seven years. Ten weeks after the birth of this child an infected right 
ovary was removed. Menstruation since this operation has been regular. 
After the operation she never recovered her former color. The present 
illness began two weeks a^o, witli constant but rather scanty bleeding 
from the vagina. She has had slight nose-bleed, with pain in the abdo- 
men, headache, dizziness, ringing in the ears, and slight cough. She 
states that she has become ver}- pale during this time. Bowels are 
constipated. 

Admitted to the Pennsylvania Hospital Jlarch o, 1902 (hospital JTo. 
4014). 

Physical Pxumiiialion. She is a well-nourished woman. Face seems 
2 )uffy ; pupils equally dilated. Face and skin pallid, not lemon-tinted ; 
mucous membranes and nails practically colorless. The radial pulse 
quick, of fair volume, and very compressible. Tongue pale, moist, 
with rather thick, yellowish coat; no venous phenomena. The lungs 
are normal. Visible cardiac impulse in the fourth interspace, 10 cm. 
from mid-sternum. On auscultation, a soft, blowing, systolic murmur, 
best heard in the third interspace, and also present at the pulmonary 
cartilage. Abdomen round, globular; nowhere tender. Liver and 
spleen normal in size. Vaginal examination : Neither ovary is felt ; 
the cervix is rather soft, the uterus slightl}' increased in size. A small 
amount of dark brown vaginal discharge is present. The urine : 
Specific gravity 1014; acid; contains neither albumin nor sugar, and 
no casts. The blood showed: Erythrocytes, 910,000; leucocytes, 
5800 ; hmraoglobin, 17 per cent. The differential count showed : Poly- 
nuclears, 80 per cent. ; small lymphocytes. 13.6 per cent. ; transitionals 
and mouoauclear.s, 2 per cent.; eosiuophiles, 4 per cent.; unidentified 
cells, 4 per cent. The unidentified cells are polynuclears without 
granules, and pale staining nuclei. The corpuscles are unusually small ; 
show no polychromatophilia ; no meg.alobinsts found. Three normo- 
blasts were found during the examination of several slides. The patient 
had a temperature on admission of 100.2° F., which rose to 102° F. 
the following day. During the next seven days it gradually fell to 
normal. 

She was put upon peptom.augau, I ounce four times a day, with 
Fowler's solution, 3 drops, and adrenal extract, 1 grain, three times a 
day. She was given a fluid diet and 4 ounces of gelatin, twice a day. 
Her improvement in a week’s time was remarkable, the blood count 
rapidly rising — erythrocytes, 2,630,000 ; leucocytes, 4600 ; hajmoglobin, 
35 per cent. During this stage the differential count showed a slight 
diminution in the polynuclear leucocytes, with an increase in the 
small lymphocytes. One week later the erythrocytes had risen to 
3,392,000 ; leucocytes, 3800 ; hemoglobin, 62 per cent. Since her ad- 
mission to the hospital there has been no evidence whatever of uterine 
hemorrhage or bleeding from any other source. She complains mainly 
of headache, thirst, and vague abdominal pains. Discharged at her 
own request on the 22d of March. 

This case shows the rapid and severe anssmia induced by repeated 
small hemorrhages. The woman, who was rather a plump specimen, 
appeared as white as alabaster. Blood examination did not show the 
leucocytosis which is common after losses of large amounts of blood. 
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During couvulsscoiics tti© number of lymphocytes and normoblasts 
not disproportionato, as some observers have noted ; nor was th^re 
marked change in the size or form of the red cells. 

ScvevB SscondcLTy vl^icEwiiot. Cause not ^scevtavned, Jollowed by Relapse 
and Death. Adolph K., aged fifty-four years, white, married, born in 
Qrermany. Damily history wot important. 

Previous History. Healthy man; no severe sickness in life, no 
venereal disease; used beer very moderately. Present illness began 
several months ago with increasing pallor and weakness, shortness of 
breath, and swelling of the feet. This pallor was preceded by a diar- 
rheea of several wcoks* duration. He was admitted to the hospital on 
October 24th (hospital Ho. 2132). 

Physical Examination. He is a large-boned, fairly well-nourished 
man. Bather waxy appearance on face and skin, not lemon-colored. 
Sclera pearly ; mucous membranes and nails very pallid ; no pigmenta- 
tion of skin. Comparatively few teeth remain in either jaw ; gums 
shrunken, not ulcerated. Lungs normal. Heart normal except hrenaic 
murmur at apex. The abdomen negative, with the liver and spleen 
normal in size. Slight oedema present on the dorsum of the feet and 
over the tibia. Blood : Haemoglobin, 25 per cent. ; erythrocytes, 
2,380,000 ; leucocytes, 6500 ; differential count 250 : polynuclears, 
76 per cent. ; small lymphocytes, 16.8 per cent. ; transitionals and 
large mononuclears, 5.4 per cent. ; eosinophiles, 8 per cent. The urine 
was normal in color ; negative on chemical and microscopic examina- 
tion. Examination of the stools revealed no intestinal parasites or 
eggs. Examination of a test-meal showed : Hydrochloric acid, 2 per 
cent. ; total aciditpi 40 per cent. ; no lactic acid ; pepsin present. 

He remained in the hospital fifty-eight days, with a rather rap- 
idly increasing red count. Thus by October 29th the erythrocytes 
were 3,987,000, the leucocytes 8650, with hsemoglobin 43 per cent. 
At this time there was a decided increase in the small lymphocytes, 
which reached 22 per cent., while the polynuclears dropped to 64 per 
cent. This blood state was not constant, for before his discharge the 
mononuclears again dropped to 11.6 per cent., the polynuclears rising 
to 76 per cent. He was permitted to return to his home on November 
20th, with an erythrocyte count of 4,443,750, and a ha3moglobin per- 
centage of only 50. 

The improvement in this case Avas extremely rapid. He gained in 
color and in strength under the use of Blaud’s pills. His blood showed 
but moderate poikilocytosis, with no macrocytes, Avhile microcytes and 
elongated forms were fairly numerous. No nucleated reds were found, 
nor was there adequate cause ever discovered for the intense anaemia. 
The diarrhoea Avhich Avas present two months before admission may 
have been its basis, though there was no evidence of blood in his stools 
at any time during his stay in the hospital. 

I learn as I write these notes that he was admitted Avithin a few 
days to the wards of my colleague. Dr. Lewis, having had a relapse, 
Avhich began about February. His blood count upon readmission was : 
Htemogiobm, 17 per csaaI.; erythTocyteB, 2,,14i>,i>bb ; leucocytes, 

He was extremely weak. In a few days the hsemoglobin had dropped 
to 13 per cent., Avith erj^throcytes to 1,836,000. The eyes, examined 
by Dr. Harlan, show fields very pale, bloodvessels pale, almost invisible. 
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but no hemorrhages. The patient was permitted to leave the hospital 
because of extreme homesickness, and I learn he died twenty-four 
hours later. The differential count in this case at this time showed a 
slight polynuclear excess— 80 per cent. ; no nucleated reds were found. 

It is possible that this case may exemplify a severe type of secondary 
anrnmia which rapidly became pernicious. 

Secondary Anaemia Due lo Cancer of the Stomach. IMargaret H., 
white, aged fifty-six years, domestic; mother of two children; no 
obtainable family history. Was at work one week before admission. 
Three weeks before admission is said to have had trouble with her 
stomach for several days, compelling her to .stop work. Admitted to 
the hospital February 1, 1902 (hospital N’o. 3603). 

Physical Examination. A small, rather stocky^ woman, somewhat 
irrational. Very few teeth in either jaw’; no ulceration of gums. 
Face and body rather lemon-yellow in color ; the mucous membranes 
and nails colorless. Pulse small, rapid, compressible. One or two 
small, bluish discolorations upon the arm ; no evidence of hemorrhage 
elsewhere either in the mucous membranes or the skin. Lungs normal. 
Heart : systolic apical murmur. Abdomen soft ; no mass palpable ; 
winces somewhat on palpation in the epigastric region. Ho enlarged 
superficial lymphatic glands. Urine light yellow ; contains no albumin 
or sugar. Blood: Hremoglobin, 20 per cent.; erythrocytes, 1,000,000 ; 
leucocytes, 18,000. Differential count: Decided polynuclear excess, 
90 per cent, ; moderate poikilocytosis present ; numerous nucleated 
reds ; 125 seen in counting 50,000 leucocytes, mostly normoblasts. 

In twenty-four hours the patient was decidedly worse; semicon- 
scious ; had vomited material, which, unfortunately, was not seen by 
the resident. Pulse imperceptible, though the heart continued to beat 
for twenty-four hours longer. Died February 4tli. Autopsy showed 
a small colloid cancer, about 8 cm. in diameter, infiltrating the poste- 
rior wall of the stomach near the lesser curvature. There was slight 
involvement of the lymphatic glands behind the stomach and the head 
of the pancreas. 

This case shows how numerous nucleated red cells may become in 
the peripheral blood in secondary anremia. Had this woman been 
conscious, and had an examination of the gastric contents been feasible, 
the diagnosis of carcinoma would have been made with some cei'tainty. 
In pernicious ansemia a terminal leucocytosis is common. The fact, 
however, that the majority of nucleated cells were normoblasts is an 
important factor in the diagnosis between the secondary anremia due 
to cancer and pernicious anremia. The cancer here was small and 
quite recent, and was probably not entirely responsible for the very 
severe grade of anremia present in this case ; in fact, these cases at 
times show the typical blood picture of pernicious anremia. 

Chlorosis, with Frequent Relapse and Obstinate Cardiac Symptoms. 
Maggie M., aged nineteen years, white, single, born in Ireland. 
Family history good, though one sister is said to be anremic. 
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Past History. Menstruated at sixteen years; came to the United 
States when seventeen. Since arrival here has menstruated but four 
times. One year ago spent nine weeks in the University Hospital, with 
illness similar to present one; discharged much improved. Present 
illness : Sick for six months with headache, pain in both ovarian regions, 
weakness and shortness of breath on exertion. She has become very 
pale, and complains of pain in the eyes, left side of the face, in the 
abdomen, and left arm. Is very nervous, with poor appetite ; has a 
decided fondness for candy and tea. Admitted to the hospital February 
9th (hospital Ho. 3669). 

Physical Examination. Rather buxom but pallid Irish girl. Mucous 
membranes pale ; tongue coated ; pulse regular, rather full and bound- 
ing. Lungs normal. Heart overacts, with loud, booming first sound 
and systolic murmur at the base. Increase in size of the left side. 
Liver and spleen normal in size. Abdomen soft and flat ; no gastro- 
ptosis. Vaginal examination reveals an unusually small, infantile 
uterus. Pelvis negative. Urine light yellow, acid ; specific gravity, 
1027 ; no albumin, no sugar ; calcium oxalate. Blood : Hsemoglobin, 
38 per cent.; erythrocytes, 2,947,000; leucocytes, 7000; differential 
count; polynuclears, 71.5 per cent. ; small lymphocytes, 18.5 per cent. ; 
large mononuclears and transitionals, 7 per cent, ; eosinophiles, 2 per 
cent. ; mastzellen, 1 per cent. Blood cells are small and pale, with 
large central, non-staining portion. Moderate poikilocytosis ; no poly- 
chromatophylia. Under forced diet, with large doses of Blaud’s pills, 
combined with Fowler’s solution and phosphate of soda as a purge, her 
blood condition improved slowly. On March 7th, haemoglobin, 52 per 
cent. ; erythrocytes, 4,279,000. On May 9th, haemoglobin, 60 per 
cent. ; erythrocytes 4,388,000. During all this time, however, the 
girl’s heart would overact upon the slightest provocation. She com- 
plained constantly of smothering sensations about the heart, with 
palpitation. The use of purges to deplete the volume of blood ; of 
local applications, such as the ice-bag over the heai’t; the use of 
bromides internally, seemed to be of no avail whatever, and she left 
the hospital with a greatly improved blood condition, although still 
complaining of vague pains and suffering with palpitation of the heart 
from the slightest cause. 

This case presents a combination of causes, one of which seems alone 
able to produce chlorosis. Thus the disease is seen most frequently 
in girls about the menstrual developmental period ; nostalgia is a fre- 
quent aid in its production. Dietetic errors — the abuse of tea, toast, 
and candy as habitual diet — are frequently met with. Its exact patho- 
logical basis is, however, difficult to find. Virchow’s postulate — a 
hypoplasia of the heart, bloodvessels, and generative organs — will not 
hold, for many such conditions are found and no chlorosis exists. 
Hoffmann’s and Sir Andrew Clark’s view that absorption of toxins 
from the intestinal canal is the exciting cause does not cover all cases. 
It probably is to be found in the functional derangement in the hsemo- 
globin manufacturing process of the bone-marrow. 

Lloyd Jones also believes that the total volume of plasma is much 
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increased in chlorosis. This will answer for the symptoms present in 
the above case— the palpitating, dilated heart, with throbbing vessels. 

Acute Progressive Pernicious AiKcmia; Death; Axdopsy. Jlaggie J., 
aged thirty-two years, white, married, housewife by occupation ; born 
in Philadelphia. Family history: Father died with a.«thma and 
mother of uterine hemorrhage; three brothers died in infancy, from 
unknown causes. 

Past History. Measles in childhood; blindness of the right eye 
(phthisical ball). W hen fifteen years of age was severely burned over 
the back and chest and portion of the abdomen ; was eight months in 
recovering. Has had seven children, five of whom are living, in good 
health. She states that before each child was born the skin became 
^mllowish in color, and “the jaundice ” disappeared after childbirth. 
Present illness began three months ago, a short time prior to the birth 
of her last child, which was born early in February, 1902. She com- 
plained of heartburn, with vomiting and constant eructation of gas, 
and a burning sensation in the mouth. Two weeks after the birth of 
her child (February 22d) she had a large hemorrhage from the bowel, 
which was repeated upon the subsequent day, though accompanied with 
less blood. For some weeks before admission she complained of sore 
gums. Her skin has been yellow for four month.s and she states that 
“ the jaundice ” has been much deeper before admission than at the 
present time. 

Admitted to the hospital March 18, 1902 (hospital Ho. 4181). 

Physical Examinaiion. She is a medium-sized, fairly well-nourished 
woman. Face and body are lemon-yellow color. Conjunctiva! dis- 
tinctly yellowish. The tongue is moist, pallid, with smooth and glazed 
surface ; breath is fetid. There are about six front teeth in the upper 
jaw, while the few remaining teeth are decayed. The lower jaw con- 
tains about seven front teeth ; all the molars are missing. The gums 
on both the upper and lower maxilla are inflamed and suppurating ; 
there are no hemorrhages of the raucous membrane. Chest: The 
lungs are clear both in front and behind. Heart of normal size, 
though with soft, hmmic systolic murmur at apex, and a similar but 
louder murmur at the pulmonic and aortic cartilages. The abdomen 
is round and very flaccid. There is a slight dark brownish pigmenta- 
tion over the margins of a large scar, which extends from the middle 
of the back around to the front of the abdomen. Fo mass is felt in 
the abdomen ; no glandular enlargement. 

She remained in the hospital a little over four weeks. During the 
first two weeks there was considerable diarrheea. On two occasions the 
stools contained a dark, gelatinous blood clot. Her temperature has 
been maintained between 100° and 101° F. The pulse soft, very com- 
pressible, averages 120. No evidence of dyspnoea. Rather sleepy 
mental condition, with disinclination to any exertion. Complains con- 
stantly of burning in her mouth and thirst. No pains over joints or 
bones. Cultures taken from the mouth showed large numbers of strepto- 
cocci pyogenes. On March 80th the stomach contents showed no free 
hydrochloric acid, no lactic acid ; total acidity of 14 ; combined hydro- 
chloric acid 8, or 0.0288 per cent. The knee-jerks present on both 
sides increased ; no ankle clonus. During the last two weeks of her 
life the patient developed a diffuse oedema of the back. The face 
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became puffy and the limbs cedematous. She complained of a constant 
ringing, of sounds, or music in her ears, and finally became totally deaf. 
There were no special cardiac or vascular symptoms. Left eye-ground, 
examined by Dr. Harlan, showed a high degree of astigmatic hyperme- 
tropia ; disks white ; whole fundus pale ; venous blood scarcely darker 
than arterial ; extensive retinal hemorrhage, striated and non-striated. 

Ho parasite or eggs were discovered in her stools. Urine (April 
13th): 1260 c.c. in twenty- four hours ; specific gravity, 1009 ; reddish- 
yellow in color. Urea : 1.4 per cent, or 17.6 drachms in twenty-four 
hours ; later examinations of urine showed lesser quantities of urea. 
Ho pathological urobilin was present; a large amount of indican was, 
however, found. Two quantitative estimates for indican gave 84 and 
94 milligrammes for the twenty-four-hour specimen. 

Blood : The day of admission the blood count was as follows : Ha3mo- 
globin, 16 per cent.; erythrocytes, 744,000: leucocytes, 3700. A 
differential count showed : Polynuclears, 78.2 per cent. ; small lympho- 
cytes, 19.2 per cent. ; large mononuclears and transitional cells, 1.2 
per cent. ; eosinophiles, 1.4 per cent. There was moderate jioikilo- 
cytosis, with slight polychromasia. There were some megaloeytes 
present ; considerable endoglobular degeneration ; two megaloblasts 
and two normoblasts were found. The red cells became fewer in 
number as time went on, notwithstanding food and medicine and the 
hypodermic administration of arsenic. 

The erythrocytes slowly fell until, during the first week of April, the 
erythrocyte count was 268,000, with leucocytes 5900 and hsemoglobin 
3 per cent. The coagulation time of the blood was six minutes ; its 
speciBc gravity 1022. Blood cultures: All flasks remained sterile 
after five days. During the last week of life the woman seemed drowsy 
and complained but little. Skin dry ; hair dry and lusti’eless ; the 
ear held up to the light was bloodless, and resembled yellow parch- 
ment. Hails were bloodless. The condition of the gums was improved, 
and there was but slight odor to the breath. It was evident that she 
had lost flesh. 

The last blood count was made two days before death. Erythro- 
cytes,^ 393,000 ; haemoglobin, 3 per cent. There was no terminal leuco- 
cytosis. The autopsy showed widespread fatty degeneration of the 
organs, especially the heart and liver. There were in the ileum, several 
feet above the ileocaecal valve, two scars, entirely healed, with slight 
pigmentation about them. They seemed to be Peyer’s patches. There 
was no involvement of other parts. Spleen and liver of normal size. 
Bone-marrow dark red, not fatty. 

Microscopic Examination. Large numbers of megaloeytes and of 
nucleated^ erythrocytes, the majority of them megaloblasts ; in many 
the nuclei are undergoing fragmentation. There are comparatively 
few leucocytes present. The polynuclear leucocytes are almost entirely 
absent, the majority of the leucocytes being myelocytes and lympho- 
cytes; very few eosinophiles are present. 

This case must, I think, be considered from both the clinical and 
pathological standpoint as one of pernicious anjemia — one of the cases, 
however, in which pregnancy seems to have heen the exciting cause. 
The symptoms, however, coincide well with that group of cases to which 
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Hunter has recently called attention, namely, those with pyorrhoea and 
ulcerative gingivitis, with glazing of the tongue and gastro-intestinal 
symptoms. That the w'oman absorbed toxins from her intestinal canal 
is evident. She had great increase in her indican output, while there 
was no special evidence, excepting her hrematogenous jaundice, in her 
urine or elsewhere, of great blood de.struction. At first the blood ex- 
amination showed but few megaloblasts and changes in size and shape. 
In the last two Aveeks of her life, however, nucleated cells became more 
abundant, chiefly megaloblasts, though the differential count at no time 
showed a disproportion of lymphocytes. Of five or six cases of pernicious 
anreraia seen during the last year, but one case presented this increase in 
lymphocytes, which is supposed to be characteristic of this disease. In 
this case I would call attention to the continuous high hajmoglobin index, 
1.78 to 2 per cent. The rapid termination of this woman’s life did 
not permit of the extensive changes in the morphology of the blood 
Avhich are frequently observed in cases of much greater duration. The 
absence of polynuclear leucocytes in the bone-marrow and their ap- 
parent increase in the circulating blood is probably accounted for by 
the supposition that in such an acute process there is still some bone- 
marroAV remaining unaffected which could manufacture polynuclear 
leucocytes. (I hope to report this case in greater detail in the future.) 

Acute Lymphatic Leukamiia, with Death and Ardopsy. Philip 0, K., 
aged sixty-five years, white, married, painter by occupation. Family 
history of no interest. 

Past History. No serious illness in life except numerous attacks of 
pain and swelling in the joints, called rheumatism. His wife and three 
or four grown-up healthy children living. Present illness began four 
days before admission, w'ith headache, general body pains, high fever, 
and diarrhoea. 

Admitted to the hospital November 14, 1901 (hospital No. 2672). 

Physical Examination. Medium-sized, spare man, with dry, glazed 
tongue; teeth bad, majority lost; pyorrhoea. Chalky deposit in the 
ears, knuckles, elbows, and knees. Spleen much enlarged ; rasping, 
systolic murmur at apex. Urine contains albumin ; acid ; specific 
gravity, 1012; on microscopic examination, hyaline, light and dark 
granular casts. Two days after admission constantly complained of 
hyperesthesia of the entire body. No enlargement of the lymphatic 
glands. All parts of the skin subjected to pressure have become much 
reddened, Avith here and there minute punctate hemorrhages. Fever, 
which was high on admission, slightly reduced. Five days after admis- 
sion right-sided pneumonia developed, Avith death in thirty-six hours. 

The blood, examined day after admission : Erythrocytes, 2,731,250 ; 
leucocytes, 155,600 ; hremoglobin, 60 per cent. On November 19th the 
leucocytes were 164,000; on the 20th, 205,780 ; and on the 21st, 
283,000. Cultures from the circulating blood (November 21st) shoAved 
the presence of the micrococcus lanceolatus. Differential count on No- 
vember I6th shoAved : Small mononuclears, 85.8 per cent. ; polynuclears, 
12 per cent. ; large mononuclears, 1 .6 per cent. ; eosinophiles, 0.4 per 
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cent. ; myelocytes, 0.2 per cent. Bacteriological examination of the gums 
showed isolated colonies of staphylococci. Examination of the stain 
films showed little change in the red cells ; no poikilocytosis ; nucleated 
cells not found. The small lymphocytes are present in great dispropor- 
tion. The autopsy showed comparatively little enlargement of any 
lymphatic glands ; the spleen not enlarged ; interstitial nephritis, with 
fatty degeneration of the heart and lobar pneumonia. The examination 
of the bone-marrow showed the presence of large numbers of lympho- 
cytes, with diminution in the number of polynuclear cells. 

This case shows symptoms divergent from the chronic lymphatic leu- 
kaemias, and resembles rather an acute infection in its onset. The 
duration of this man’s illness was about eleven days. From the symp- 
toms in recent cases one is struck with the constancy of the presence of 
an ulcerative process in the gums and dry’’ mouth (xerostoma) in most of 
the cases; in others, hemorrhges or conditions akin to those seen in 
scurvy. The most of the cases recently reported have been studied 
abroad, and perhaps the majority of them were in infants and children. 

In the acute cases the differential blood examination is apt to show 
more large mononuclear leucocytes than were present in this case. His 
other symptoms, however, are I think typical. 


A CASE OF BANTPS DISEASE, WITH DIFFUSE PEODUCTIVE 

NEPHEITIS. 

By Oyeus W. Field, M.D., 

OF NEW YORK. 

(From the Department of Pathology, Cornell University Medical College.) 

It is the purpose of this paper to discuss a peculiar and interesting 
pathological condition, exemplified in a case of advanced productive 
inflammation of the liver, spleen, and kidneys. 

At the outset we are confronted by the difficulty of assigning it to 
its proper position with complete certainty. There are four patho- 
logical conditions closely resembling each other, to three of which this 
case presents considerable similarity. 

1. The condition which is known to the Italian authors as “ Banti’s 
cirrhosis” or “ Banti’s disease.” 

2. Cirrhosis of the liver, with secondary enlargement of the spleen. 
In a number of such cases there is also an anaemia of a secondary 
character. 

3. Splenic anaemia, in which we have a marked enlargement of the 
spleen and a pronounced secondary anaemia. 

4. Primary splenomegaly of Bovaird(epif/ieh‘ome^rmifire, Gaucher). 

These conditions will be described with more detail in another por- 
tion of this paper. 
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Hunter has recently called attention, namely, those with pyorrhoea and 
ulcerative gingivitis, with glazing of the tongue and gastro-intestinal 
symptoms. That the woman absorbed toxins from her intestinal canal 
is evident. She had great incre.ase in her indican output, while there 
was no special evidence, excepting her hfematogenous jaundice, in her 
urine or elsewhere, of great blood destruction. At first the blood ex- 
amination showed but few megaloblasts and changes in size and shape. 
In the last two weeks of her life, however, nucleated cells became more 
abundant, chiefly megaloblasts, though the differential count at no time 
showed a disproportion of lymphocytes. Of five or six cases of pernicious 
anfemia seen during the last year, but one case presented this increase in 
lymphocytes, which is supposed to be characteristic of this disease. In 
this case I would call attention to the continuous high ha:moglobin index, 
1.78 to 2 per cent. The rapid termination of this woman’s life did 
not permit of the extensive changes in the morphology of the blood 
which are frequently observed in cases of much greater duration. The 
absence of polynuclear leucocytes in the bone-marrow and their ap- 
parent increase in the circulating blood is probably accounted for by 
the supposition that in such an acute process there is still some bone- 
marrow remaining unaffected which could manufacture polynuclear 
leucocytes. (I hope to report this case in greater detail in the future.) 

Aeide Lymphatic Leukemia, with Death and Autopsy. Philip 0. K., 
aged sixty-five years, white, married, painter by occupation. Family 
history of no interest. 

Past History. Ho serious illness in life except numerous attacks of 
pain and swelling in the joints, called rheumatism. His wife and three 
or four grown-up healthy children living. Present illness began four 
days before admission, with headache, general body pains, high fever, 
and diarrhoea. 

Admitted to the hospital November 14, 1901 (hospital No. 2672). 

Physical Examination. Medium-sized, spare man, with dry,- glazed 
tongue; teeth bad, majority lost; pyorrhoea. Chalky deposit in the 
ears, knuckles, elbows, and knees. Spleen much enlarged ; rasping, 
systolic murmur at apex. Urine contains albumin; acid; specific 
gravity, 1012; on microscopic examination, hyaline, light and dark 
granular casts. Two days after admission constantly complained of 
hypertesthesia of the entire body. No enlargement of the lymphatic 
glands. All parts of the skin subjected to pressure have become much 
reddened, with here and there minute punctate hemorrhages. Fever, 
which was high on admission, slightly reduced. Five days after admis- 
sion right-sided pneumonia developed, with death in thirty-six hours. 

The blood, examined day after admission : Erythrocytes, 2,731,250 ; 
leucocytes, 155,500 ; haemoglobin, 60 per cent. On November 19th the 
leucocytes were 154,000 ; on the 20th, 205,780 ; and on the 21st, 
283,000. Cultures from the circulating blood (November 21st) showed 
the presence of the micrococcus lanceolatus. Differential count on No- 
vember 16th showed : Small mononuclears, 85.8 per cent. ; polynuclears, 
12 per cent. ; large mononuclears, 1.6 per cent. ; eosiuophiles, 0.4 per 
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cent. ; myelocytes, 0.2 per cent. Bacteriological examination of the gums 
showed isolated colonies of staphylococci. Examination^ of the stain 
films showed little change in the red cells ; no poikilocytosis ; nucleated 
cells not found. The small lymphocyt^ are present in great dispropor- 
tion. The autopsy showed comparatively little enlargement of any 
lymphatic glands ; the spleen not enlarged ; interstitial nephritis, with 
fatty degeneration of the heart and lobar pneumonia. The examination 
of the bone-marrow showed the presence of large numbers of lympho- 
cytes, with diminution in the number of polynuclear cells. 

This case shows symptoms divei'gent from the chronic lymphatic leu- 
kemias, and resembles rather an acute infection in its onset. The 
duration of this man’s illness was about eleven days. From the symp- 
toms in recent cases one is struck with the constancy of the presence of 
an ulcerative process in the gums and dry mouth (xerostoma) in most of 
the cases ; in others, hemorrhges or conditions akin to those seen in 
scurvy. The most of the cases recently reported have been studied 
abroad, and perhaps the majority of them were in infants and children. 

In the acute cases the differential blood examination is apt to show 
more large mononuclear leucocytes than were present in this case. His 
other symptoms, however, are I think typical. 


A CASE OF BANTI'S DISEASE, WITH DIFFUSE PRODUCTIVE 

NEPHRITIS. 

By Cyrus W. Field, M.D., 

OF NEW YORK. 

(From the Department of Pathology, Cornell University Medical College.) 

It is the purpose of this paper to discuss a peculiar and interesting 
pathological condition, exemplified in a case of advanced productive 
inflammation of the liver, spleen, and kidneys. 

At the outset we are confronted by the difficulty of assigning it to 
its proper position with complete certainty. There are four patho- 
logical conditions closely resembling each other, to three of which this 
case presents considerable similarity. 

1. The condition which is known to the Italian authors as “ Banti’s 
cirrhosis” or “ Banti’s disease.” 

2. Cirrhosis of the liver, ivith secondary enlargement of the spleen. 
In a number of such cases there is also an ansemia of a secondary 
character. 

3. Splenic ansemia, in which we have a marked enlargement of the 
spleen and a pronounced secondary ansemia. 

4. Primary splenomegaly of Bovaird Gaucher). 

^ These conditions will be described with more detail in another por- 
tion of this paper. 
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Peritoneum. There are firm adhesions between the omentum and 
the pelvic contents on the right side. 

Spleen. Weighs 1470 grammes; is firm and dark. On section, 
shows a marked increase of connective tissue throughout the whole 
organ. The capsule is thickened, the splenic vein is much dilated. 
Firm adhesions prevent any movement of the organ. 

Pancreas. Appears normal. 

Liver. Weighs 3288 grammes; is firm and pale. The capsule is 
thickened and smooth. On section, this organ shows a great increase 
of diffuse connective tissue. 


Fig. 1. 



Liver showing diffuse'growth of new connective tissue. 


Kidneys. The combined weight is 622 grammes. They are large, 
firm, and pale. The cortex is swollen and ansemic, the markings 
irregular. The pyramids are congested; there are many punctate 
hemorrhages on the surface. The ureters and adrenals are normal. 

Stomach. Appears to be normal. There are no scars to be found. 
The common bile-duct is pervious. 

Intestines. Peyer’s patches are swollen and congested, otherwise 
normal. The lymph nodes of the mesentery are swollen. 

Gross Anatomical Diagnosis. Purulent bronchitis; splenic enlarge- 
ment ; cirrhosis of the liver ; nephritis. 

Microscopic Examination. Kidneys. Both kidneys show the lesions 
of chronic interstitial nephritis. The glomeruli appear to be normal 
in all respects. In some places the tubules are compressed by a diffuse 
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growth of new connective tissue, and in these portions the lining 
epithelium is degenerated. In the lower portions of the tubules their 
lumina are seen to be filled with a granular deposit. The bloodvessels 
in this organ show only slight changes. On staining sections with 
Weigert’s elastic tissue stain it is found that a large proportion of the 
new connective tissue is composed of elastic fibres. 

Sections from different parts of the liver show a pretty evenly dis- 
tributed growth of new connective tissue throughout the organ, not 
only in the interlobular spaces, hut also penetrating the lobules and 
even separating the individual liver cells. There is no proliferation 
or new formation of bile ducts, such as is commonly seen in cirrhosis, 
but the new connective tissue is abundantly infiltrated with small 

Fio. 2. 



round cells, and in places shows a slight deposit of brownish pigment. 
Sections stained by Weigert's method show that elastic tissue fibres 
are present only in their normal situations and in normal amount. 
The liver cells are in an advanced stage of fatty degeneration. Their 
nuclei stain faintly, and their protoplasm has an increased affinity 
for eosin. 

Sections of the spleen show the same changes throughout the organ. 
There is a very great increase of the connective tissue, and in a number 
of sections it is seen that this increase is due to a proliferation of the 
normal reticulum of the splenic pulp. By the use of Weigert's elastic 
tissue stain it is found that a great proportion of the connective tissue 
is made up of elastic fibres. The Malpighian bodies for the most part 
show a very advanced sclerosis. In fact, some of them are represented 
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by nothing but a mass of connective tissue. Here and there through- 
out the new connective tissue there is an infiltration with small round 
cells. In some of the pulp spaces the lining cells seem to have under- 
gone a slight proliferation, some of them lying free in the pulp spaces. 

We sum up the pathological findings in this case as follows: 1. A 
marked secondary ansemia. 2. An enlarged spleen, weighing 1470 
grammes, its microscopic examination revealing a very marked general 
hyperplastic interstitial splenitis. 3. A diffuse hypertrophic cirrhosis 
of the liver of comparatively recent origin. 4. A general productive 
interstitial nephritis. 

1. Of the four conditions to which the present case bears similarity 
the most noteworthy is Banti’s cirrhosis. Banti’s disease is charac- 
terized by changes in three organs : (1) A gradual enlargement of the 
spleen ; (2) an anremia of the secondary type, which becomes progres- 
sively worse : (3) the later development of a cirrhotic process in the 
liver. The description which follows is based on Banti’s three papers. 

The Clinical Picture. Banti divides the course of the disease into 
three stages. The first he terms the pre-ascitic stage, which dates from 
the discovery of the first signs of enlargement of the spleen. 1’his 
enlargement of the spleen may be the only abnormality present for a 
long time, but sooner or later the blood begins to be affected, and 
anasmia develops. The red blood cells are seldom under 3,000,000. 
The haemoglobin index is slightly below normal. There are no changes 
in the leucocytes. No nucleated red blood cells are ever found. This 
stage may last for years, the gravity of the anaemia and the general 
condition of the patient varying. 

The second or intermediate stage is marked by the appearance of 
gastro-intestinal disturbances. The anaemia becomes more severe, and 
the quantity of the urine, which until now has been normal, dimin- 
ishes, and the excretion of urates is increased. This stage may last 
from a few months to a year. 

The commencement of the terminal or “ascitic stage” is marked 
by the appearance of ascites. The fluid when removed and examined 
is found to be a transudate. After tapping it reaccumulates very 
rapidly. The excretion of the urine is markedly lessened. Its specific 
gravity rises to 1030 to 1040, and it is very rich in urates, and in some 
cases bile pigment may be present. The patient dies in the course of 
a few months of general exhaustion, unless of an intercurrent disease. 

The Pathological Changes. The Spleen. This organ is found uni- 
formly enlarged. The average weight in ten cases was found to be 
1563 grammes, though the range in these ten cases was very wide, as 
is seen by the following table : 


In two cases the spleen weighed . 
In two cases the spleen weighed . 
In three cases the spleen weighed . 
In three cases the spleen weighed . 


8000 gms. 
1500-2000 gms. 
1000-1500 gms. 
623-1000 gms. 
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Six hundred and twenty-three grammes was the lowest recorded 
weight. 

The picture under the microscope is the same as that observed in the 
present case, except in two of Banti’s cases, in which we find, besides a 
great increase in the connective tissue of the organ, a very marked 
proliferation of the endothelial cells lining the pulp spaces, and the 
published drawings seem to be like those recently published by Bovaird 
in his paper entitled “ Primary Splenomegaly.” 

The increase in the connective tissue throughout the whole organ 
was the only pathological change noted in the other cases. The hlal- 
pighian bodies were involved in this sclerotic process to a very great 
extent. 

In some cases they were very marked)}’’ atrophied, and no other 
cellular elements were present except the connective tissue. 

The Liver. The lesion in the liver was, in the majority of the cases, 
an atrophic cirrhosis, though in a number it was of hypertrophic type. 
In most of the cases the connective tissue was infiltrated with small 
round cells. 

The Kidneys. In only two cases was the condition of the kidneys 
mentioned, except in a most superficial way. In 'the two cases in 
which a definite statement was made it was only said that a nephritis 
was present, and so I am unable to state the exact type of nephritis 
that occurred in these two cases. Judging from the clinical histories 
of the other cases it would seem that there must have been a nephritis 
present in a number of them. 

The bonc-marroiv was normal in all except three cases, and in these 
it was stated that it had reverted to the foetal type. 

To sum up the pathological conditions present in this EO-called 
“ Banti’s cirrhosis,” we have: 1. An anremia of a secondary type. 

2. A very great enlargement of the spleen, due to a hypertrophy of 
all the cellular elements, but more especially of the connective tissue. 

3. A cirrhosis of the liver, but not of a constant type. 4. An inflam- 
mation of the kidneys in a number of the reported cases. 

2. Cirrhosis of the Liver, with Secondary Eniargement of the Spleen. 
The second group of cases comes under this head. We often see, in 
long-standing cases of cirrhosis of the liver, a more or le.«s enlarged 
spleen and also very often a marked secondary anremia. Now, in 
regard to the enlargement of the spleen secondary to cirrhosis of the 
liver I have searched the literature to find some definite figures as to 
the size it may reach, but have been unable to find any. It would 
seem, though, from the autopsy records to which I have had access, 
and from statements of experienced pathologists, that the spleen in this 
condition never reaches the size and weight of that organ as found in 
“ Banti’s disease,” splenic anoemia, or primary splenomegaly. 
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3. Splenic Anmiia. The only point of dissimilarity between this 
condition and “ Banti’s disease” is that in the former the liver is 
normal, while in the latter that organ is found to be cirrhotic. 

4. Primary Splenomegaly. This term should be reserved for those 
cases which present a splenic lesion similar to that described by 
Bovaird.’® In his case the splenic enlargement was due to a very 
great proliferation of the endothelial cells lining the pulp spaces, and 
the increase in the connective tissue elements was but nominal. The 
clinical picture as appearing in his description is very like that of the 
other conditions. 

Differential Diagnosis. We may differentiate between cirrhosis of 
the liver with secondary enlargement of the spleen and the three other 
conditions— namely, “ Banti’s disease,” splenic anosmia, and primary 
splenomegaly — ^by the following facts : 1. The spleen in cirrhosis of 
the liver never attains the size that it does in the three other conditions. 
2. The ansemia in cirrhosis is apt to be less severe than in the other 
conditions. 3. In cirrhosis the splenic enlargement is secondary, while 
in the other conditions it is the primary lesion. 

This last point is of very slight diagnostic value, as the vast majority 
of the cases is not seen until too late a stage of the disease, and, as 
Osier'® has pointed out, we cannot be sure of the presence or absence 
during life of a cirrhotic process in the liver. 

The diagnosis between splenic antemia and primary splenomegaly 
can only be made by microscopic examination of the spleen, as there 
is no difference in the conditions except that in splenic anajmia the 
increase in size of the organ is due to a general hyperplasia of all the 
cellular elements, but more especially of the connective tissue ; whereas 
in primary splenomegaly the increase is due to a very great prolifera- 
tion of the endothelial cells lining the pulp spaces, with only a moderate 
increase in the connective tissue. 

The only point of difference between “ Banti’s disease ” and splenic 
ansemia is that in the latter there is no cirrhosis of the liver ; there- 
fore we may say that “ Banti’s disease ” is splenic anaemia plus a cir- 
rhosis of the liver. 

Conclusions. 1. There are four conditions, more or less closely 
related, which may be distinguished as follows : Enlargement of the 
spleen with ansemia and the later development of a cirrhotic process 
in the liver may be separated from cirrhosis of the liver, with secondary 
enlargement of the spleen, by the fact that in the latter condition the 
spleen never attains the size that it does in the former. Both these 
conditions may be separated from splenic amemia and primary spleno- 
megaly by the presence of the cirrhosis of the liver, while these two 
latter conditions may only be differentiated from one another after a 
microscopic examination of the spleen. 
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2. The case here reported should be placed among those cases 
termed “ Band’s disease” for three reasons: (ct) The very great en- 
largement of the spleen ; (6) tlie presence of a cirrhotic process in the 
liver ; (c) the fact that the enlargement of the spleen was due to a 
general hyperplasia, but more especially of the connective tissue. 

3. The present case, exhibiting an advanced chronic productive 
nephritis, somewhat extends the scope of the pathological anatomy of 
Band’s disease. 

Speculation as to the etiology of the disease seems at present prema- 
ture, but the increasing recognition of the occurrence of transitional 
cases connecting together Banti’s disease, splenic anmmia, and diffuse 
cirrhosis of the liver suggests an origin from a common cause emana- 
ting from the gastro-intestinal tract. 

Finally, I would thank Prof. James Ewing for placing this case at 
my disposal, and for many kind suggestions during the preparation of 
this paper. For the photomicrographs I am indebted to Dr. B. H. 
Buxton, 
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ARTICULAR RHEUMATISM AND SOME ALLIED CONDITIONS.^ 
By Alfred Stengel, M.D., 

or PHILADELPHIA. 

Gentlemen : I shall bring before you a number of cases illustrating 
various types of joint disease having a more or less superficial resem- 
blance and requiring careful study to determine the pathology and diag- 
nosis. First I wish to present two cases of acute articular rheumatism. 

1 Clinical Lecture delivered at the Pennsylvania Hospital. 
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Case I.— Charles F., a negro, aged thirty-five years, a cook, was 
admitted to the hospital on October 8th, giving us the following 
history. His parents died of old age lie has had ten brothers and 
sisters, all of whom are living and in good health. 

He himself had measles in childhood, and somewhat later malaria. 
Several years ago he was injured, as a result of which his left elbow 
has remained enlarged and stiff. 

His present illness began four days before admission, when he was 
taken with a sudden chill. This occurred in the night, while he was 
at his work ; the next morning his ankles, knees, wrists, and elbows 
were painful and somewhat swollen. The subsequent day the right 
side of his face became swollen and painful. He has not suffered with 
extreme pain. 

On admission to the hospital we found some swelling of the joints 
mentioned, but particularly of the left wrist and elbow and of the right 
side of the face. His temperature was 100.3° F., and he complained 
of rather severe pain in the affected parts. 

On examination the swelling of the right side of the face was found 
to centre about the temporomaxillary joint, the slightest movement 
of which caused extreme pain. Surrounding this as a centre there was 
a rather tense infiltration of the soft tissues, with sufiicient heat to 
indicate an inflammatory process. The left elbow and wrist were 
swollen, as well as painful and hot, but there was no fluctuation. The 
left knee was painful, but little if at all swollen. The other joints first 
mentioned were a little tender on movement, but otherwise unafiected. 

Physical examination of the chest showed normal conditions, except- 
ing that the heart was slightly enlarged to the right and to the left. 
No distinct murmur was heard. The pulse was of good volume and 
regular. His urine was dark, amber-colored, acid, specific gravity 
1020 ; it contained no* albumin or sugar. On microscopic examination 
amorphous urates and leucocytes were found. 

His condition to-day, as you will see, is little changed, although the 
joints have improved since his admission. The side of the face is still 
sufficiently swollen to be visible at a distance, and as I examine the 
parts carefully I detect the centre of the swelling to be in the 
temporomaxillary joint, and he complains of pain on any movement 
of the jaw. The soft tissues around the joint are swollen as far for- 
ward as the angle of the mouth and downward to the ramus of the 
jaw. The parotid gland does not appear to be specially enlarged. 
The infiltration, therefore, seems to be superficial. The knees and 
ankles are scarcely if at all enlarged or tender, and there remains 
only a rather considerable degree of pain and swelling of the left elbow. 
The enlargement of this joint is evidently not acute, as the joint is 
partially ankylosed, doubtless as a result of the injury sustained many 
years ago. The tenderness, however, is greater than an old joint 
trouble of this sort would occasion without the intervention of an acute 
disease. 

I wish to direct your attention to one of the more interesting points 
in this case before presenting another case and taking up the discussion 
of the disease in general. I wish you to note that the onset of the illness 
in this man was marked by a sudden chill, without any premonitory 
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symptoms, and the affection of the joints was sudden. The large joints 
alone were involved — ankles, knees, wrists, elbows, temporomaxillary 
joint ; the small joints — metatarsal, metacarpal, phalangeal — all 
remained free. 

Case II. — G. F., aged twenty-five years, a native of Italy, and a 
laborer, was admitted to the hospital October 12, 1901. We could 
obtain little history from him. 

Three days before admission his joints became painful, the knees and 
ankles first being affected, and later the right elbow and the wrist. 
He also complained of stiffness in the neck, locating the trouble as 
nearly as we could determine in the muscles at the back of the neck 
rather than in the vertebral joints. 

His condition now is practically the same as on admission. You see 
he is a well-nourished man. The tongue is a little coated ; his temper- 
ature has been normal from the day of his admission. There is con- 
siderable swelling of his right wrist, and despite the dark color of his 
skin the redness of the surface is quite apparent. Ho distinct fluctua- 
tion, but a boggy resistance is offered to the palpating finger. The 
joint is evidently very tender, as the slightest movement causes pain. 

On examining his heart I find the right border beneath the right 
border of the sternum. The apex extends as far to the left as the mid- 
clavicular line. The upper border is beneath the third rib, and the lower 
border under the sixth rib. The apex impulse is strong and regular. 
On auscultation I discover a peculiar alteration of the first heart sound, 
which may be described as prolonged, vibrating, or murmurish ; 
indeed, at times there seems to be a distinct murmur separate from the 
heart sound. These characters are noted at the apex, but not at a 
great distance from it, either toward the axilla or toward the base of 
the heart. At the pulmonary area the second sound is a little accented ; 
otherwise, the auscultatory phenomena are normal. 

Further physical examination is negative. The urine is amber- 
colored, acid, specific gravity, 1022 ; it contains neither albumin nor 
sugar. On microscopic examination some epithelial cells were dis- 
covered. 

A matter of special interest in this case is found in the auscultatory 
phenomena relating to the heart. The peculiar alteration in the first 
heart sound is one which is always highly suggestive when occurring 
in rheumatism and one which requires most earnest consideration. I 
shall refer to this later. 

Case III. — The w'oman whom I now show you presents the condi- 
tions of the joints found in articular rheumatism in a rather more acute 
stage than was seen in the two other cases. Her present attack began 
a week ago with fever and painful swelling of the knees and ankles, as 
well as of some of the joints of tlie hands. As you see, the right 
ankle, and to a less extent the left, is swollen and red. There has 
been much more redness, which has given place to pigmented spots 
and diffuse pigmentation of the skin. On pressure the tissues pit 
slightly and have an elastic, infiltrated feeling. The skin is stretched, 
and therefore smooth. Similar conditions are visible and palpable in 
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the right knee. The contrast with the left knee is quite striking. 
The history and other physical conditions of this patient need not 
detain us longer. 

I show these cases as instances of typical mild, acute, articular rheu- 
matism. They do not present all of the characteristic or cardinal 
symptoms, but sufficient for the purpose of diagnosis, and serve very 
well to introduce the subject of this disease for our consideration. 

What is acute articular rheumatism ? In the light of our present 
knowledge we may define it as an acute infectious disease of sudden 
onset characterized by enlargement, pain, and redness of several of the 

FtG. 1. 



Case I. — Acute articular rheumatism, showing redness, swelling, and infiltration of the joint. 

larger joints and sometimes of the smaller joints, attended with mild 
or severe irregular fever, fluctuating more or less with exacerbations 
in the articular manifestations and accompanied by a tendency to acid 
sweats and highly acid urine. The joint affection is characteristically 
polyarticular*, usually begins in the large joints of the lower extremity, 
subsequently involving the upper extremities and often the small 
as well as the large joints, and commonly exhibiting a tendency to 
rapid subsidence in one joint, with equally sudden appearance in 
another. The specific cause of rheumatism, if there be a single specific 
cause, is unknown, and there is nothing peculiar in the pathology of 
the joint affection or of the complications by which rheumatism can be 
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absolutely distinguished. The disease must be recognized by the 
clinical syndrome ; it is a “ symptom complex ” rather than a definite 
disease, as far as we are now able to define it. 

Theories regarding acute articular rheumatism have been numerous, 
and the history of the affection is as old as the history of medicine. I 
shall not now delay to discuss the older chemical theories which have 
practically disappeared, excepting in the still somewhat prevalent 
views regarding matters of treatment ; and I shall reserve for a later 
part of these lectures a consideration of the role of the nervous system 
in rheumatism and rheumatoid diseases. 

The most advanced authorities in all parts of 'the world concede 
that the disease is an infection. This is manifest in the similarity 
of its onset to that of the infectious diseases, as shown by the 
first case I have exhibited. It is further evidenced by the peculiar 
character of the joint affection and particularly by the complications, 
notably endocarditis. Bacteriologists have occupied tliemselv’-es with 
the investigation of the blood, tissues, and excretions of rheumatic 
patients and a variety of organisms have been discovered. The 
majority of those who have investigated this side of the question have 
found some form of micrococci, either staphylococci, streptococci or 
diplococci ; but various bacilli, aerobic and anaerobic, have been dis- 
covered in certain cases. Widely varying results have attended 
examinations of the synovial fluid, of the excretions, and even of the 
tissues of the joints. 

Of particular interest are the cases in which the same micro-organism 
has been discovered in the joints and in the endocardial vegeta- 
tions that are recognized as secondary to the joint disease. Great 
interest also attaches to the joint lesions and endopericardial lesions 
produced in animals by injection of pure cultures of micrococci or 
bacilli isolated from cases of rheumatism. The importance of these 
observations has, however, in ray estimation been exaggerated. Clin- 
icians and pathologists regard staphylococci, streptococci, and other 
micro-organisms as among the bacterial causes of pleurisy, but no one 
would expect to prove this relationship by producing pleurisy in 
animals by intravenous injections of cultures of these germs from cases 
of pleurisy. It will be admitted upon grounds of analogy and general 
pathological knowledge that joint lesions would be likely to follow 
sepsis produced by injection of streptococci of whatever source ; the 
occurrence, therefore, of such lesions does not establish for any par- 
ticular culture of streptococci or diplococci a specific relation to rheu- 
matism. It is idle to say the joint lesions resemble those of rheumatism. 
Acute inflammations of all kinds have so much resemblance in the 
joints that this argument is of little weight. 

It is very clear that no organism thus far discovered can be looked 
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upon as in any sense the specific cause of this disease. It is not impos- 
sible that, like pneumonia and other infections, a variety of oi’ganisms 
may occasion pathological and clinical manifestations sufficiently similar 
to be grouped under the same heading or name. The problem of deter- 
mining from the point of view of etiology the nature of articular rheu- 
matism and its right to the station of an independent affection becomes 
much more complicated when we recall the number of diseases with 
which arthritis of a closely allied type associates itself. The articular 
manifestations resulting from or attending gonorrhoea are best known 
and are most often referred to in this connection, so much so that the 
term “ rheumatism ” is often applied without much reservation. Yery 
similar involvements of the joints may occur in connection with scar- 
latina, typhoid fever, dysentery, smallpox, pneumonia, and septico- 
pymmia. In all of these there is a greater tendency to a limitation of 
the disease to one or a few joints, and generally there is a greater 
permanency of location during the continuance of the malady. Fur- 
ther, these joint affections are more prone to terminate in suppura- 
tion and extensive destruction of the joint, and the other clinical 
features, mild remittent fever and acid sweats, are for the most part 
absent. A typical instance of gonorrhoeal arthritis or pysemic arthritis 
would not readily be mistaken for a case of acute articular rheumatism, 
but there are many instances of milder arthritides in association with 
this or other infections in which the clinical characters could not be 
relied upon to distinguish the affection from rheumatism. It is these 
considerations which have led some of the more radical and advanced 
internalists to discard the distinction between acute articular rheumatism 
and the joint diseases attending other infectious, and some have proposed 
to call such cases pseudorheumatism or rheumatoid diseases. According 
to these authorities all acute infectious joint diseases should be considered 
together as one group of “infectious arthritis,” whether for the sake of 
convenience of clinical study and discussion, a distinction between 
polyarticular arthritis (common rheumatism) and a monarticular or 
pysemic arthritis be made or not. Other authorities, like Chvostek, 
following the same line of reasoning, insist that acute articular rheu- 
matism is not a disease sui generis, but merely a symptom complex 
which may have a variety of causes. Many others who would not go 
to the length of discarding acute rheumatism as an independent disease 
admit the close relationship of rheumatism to the arthritides of definite 
infectious diseases and maintain a position of hopefulness of the dis- 
covery of a specific microbe which shall relieve the situation of all 
further embarrassment. In the meantime, however, a careful review of 
existing knowledge must convince us that at the present day no sharp 
line can be drawn either clinically or pathologically between the joint 
diseases attending definite infections and that form of joint disease 
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•wliicli usually presents ratlier distinctive clinical characters and usually 
arises without a distinct pre-existing infection, and which we know as 
acute articular rheumatism. We must still further admit that while it 
is not as a rule the sequel of any infection but is a cryptogenic infec- 
tion, there are certain cases in which a pre-existing infectious tonsillitis 
or other infectious process immediate!}' precedes tlie rheumatic fever. 

I recall as I speak an interesting case under my care at the Phila- 
delphia Hospital some years since, that of a young man who was 
admitted to the hospital with typical acute articular rheumatism affect- 
ing the right wrist, the left elbow and wrist, and knees. The process 
had begun in the right wrist, and this joint was considerably more 
swollen and painful than any of the other joints. The onset of the 
trouble was sudden, and was apparently the direct result of an infected 
wound of the dorsum of the right hand. The patient had suffered a 
lacerated Avound of his hand a Aveek or ten days before the onset of the 
rheumatism and several stitches Avere introduced, but the after-treat- 
ment was neglected and at the time of his admission to the hospital a 
crust had formed over the Avound, and beneath this Avas found a 
drachm or more of pus. The rheumatism rapidly subsided after relief 
of the original focus of infection. 

Another case in my experience was that of a nurse at the HoAvard 
Hospital who was under my care for acute follicular tonsillitis. The 
crypts of the tonsils were distended Avith yellowish-white, creamy 
material, and there was an extensive associated pharyngitis. In the 
midst of the attack of tonsillitis she deA'eloped acute articular 
rheumatism which ran through a typical course. 

Instances like these shoAV that Avhile, as a rule, rheumatism is crypto- 
genic it is not always so. This fact is based not upon isolated cases 
such as those I have quoted, but upon the experience of many others 
Avho have observed the connection particularly betAveen rheumatism 
and a preceding tonsillitis. It must, of course, be admitted that in 
the absence of a known specific cause by Avhich the joint affection and 
the pre-existing infection can be identified as part of the same process, 
those who maintain that the primary disease merely predisposes to the 
incidence of rheumatism are entitled to their view if they can shoAV 
that such disease is in any Avay of importance as a predisposition. 

I shall not dwell longer upon this important question of the nature 
and etiology of rheumatism, but I could not dismiss the subject Avith 
fewer words because I wished to impress upon you the importance of 
forming clear ideas as to the limitations of our knowledge regarding 
this group of affections. As I go further in the exhibition of cases, 
and show you instances of joint disease of other sorts, more or less related 
to rheumatism, you Avill appreciate how difficult the subject is and hoAV 
incomplete as yet is our knoAvledge. 
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Case IV.— The next case which I shall show you is one whose his- 
tory is somewhat indefinite so far as the exact symptoms of onset and 
the evolution of the disease are concerned, but which we at least know 
is of chronic character. The patient tells us that he has been suffering 
with progressive involvement of the joints running back to a period 
two years ago. 

As you see, certain of the joints of his right hand are greatly.enlarged 
and present a more or less globular or rounded appearance (Fig. 2 ), 
and the term globular rheumatism might be applied to this condition 
if the same name had not been used in connection with another form 
of rheumatoid disease which I shall have occasion to refer to later. 
This form of chronic rheumatism, which is quite well illustrated by 
this case, is in my experience rather more common in children than in 
adults, but it does occur, as a matter of fact, at any age. The photo- 


Fio. 2. 



Subacute or chronic articular rheumatism. 


graph (Fig. 3) which I am passing around is one taken from a case 
under my care at the Children’s Hospital. 

Any of the joints may be involved, but the more characteristic lesions 
are those affecting the smaller joints of the hands and feet. The inter- 
phalangeal joints and the metacarpophalangeal joints become more or 
less uniformly enlarged and greatly indurated and stiffened. You see 
this condition in the patient before you. On palpation of these joints I 
find that there is no bogginess, no evidence of effusion such as is com- 
mon in acute rheumatism ; there is no redness, and the patient complains 
of comparatively little pain. In addition I find on attempting to flex 
and extend these joints that the process has gone on to almost complete 
ankylosis. A little movement, however, is preserved, and on exercis- 
ing this I find no grating or friction of any sort ; simply the resistance 
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offered by a joint stiffened with fibrous adhesions. This constitutes the 
essential morbid anatomy of the condition before ns. 

As you see, the affection of the joints in this man is not symmetrical ; 
the right hand is much more involved tlian the left, but the Icnees and 
the ankles of the two sides are almost equally and quite similarly 
affected. The skin of the hands, feet, and legs over the affected parts 
presents no abnormalities; it does not show the trophic changes so 
common in the form of joint disease which I shall presently discuss with 
you. 

no. 3. 



Cliroulc mUcuIw rUeumatism, with nodular oiUargement of interpUalangcal joints. 

Chronic rheumatism of this type is essentially the sequel of acute 
articular rheumatism. It is more frequent in those who have suffered 
repeated attacks than as a consequence of a single attack, how- 
ever severe. We are, therefore, likely to find this form of chronic 
joint affection associated with chronic cardiac disease, for you will find 
endocarditis or endopericarditis and recurring rheumatism is a not 
infrequent association. Whether in these instances the endocardium 
continues to be affected by a subcbronic form of inflammation or 
whether there are recrudescences of acute endocarditis from which 
infective material is thrown into the circulation, with consequent recur- 
ring disease of the joints, cannot be asserted. The clinical association, 
however, is well recognized, and it is in the cases in which this associa- 
tion occurs that diffuse or polyarticular chronic rheumatism of the type 
here presented most frequently presents itself. 
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Chronic rheumatism of a monarticular kind is, as you are probably 
aware from your personal experience, a not infrequent condition in aged 
people. In these cases some one joint, as the hip, elbow, or shoulder, 
may be stiff and more or less painful, becoming especially so in the 
colder and more changeable seasons of the year. Going back to the 
onset of the trouble we very often find in these instances a history of 
acute rheumatism involving a number of joints with persistence of the 
trouble in one joint which has become permanently affected and per- 
haps slightly ankylosed. These cases are of less interest in connection 
with the disease which I shall show you presently, that is, rheumatoid 
arthritis, than are the cases of polyarticular rheumatism. An excep- 
tion might perhaps be made in the case of a form of chronic rheuma- 
tism affecting the hip-joint, as there is a variety of rheumatoid 
arthritis confined to the hip-joint that has a puzzling resemblance to 
simple chronic rheumatism. 

I stated in the beginning that the history of onset in the case before 
us is somewhat uncertain. Most of these cases begin with acute symp- 
toms, and after pursuing a clinical course not dissimilar to that of 
other cases of acute rheumatism, they terminate in a gradual chronic 
change or in a succession of relapsing attacks of milder character until 
the chronic changes in the joint are effected. There are cases, however, 
in which the history of onset is that of a chronic process from the start, 
and to this group we must assign the case before you if the history the 
man gives us is reliable, and there is no special reason to doubt his 
statements. 

Certain varieties of nervous diseases are of interest in the present 
connection because of the association of diseased joints. You are familiar 
with the arthropathies that have been collectively described under the 
name of the “ Charcot joint.” In this condition a single large joint is 
usually involved and the association with a chronic spinal disease is 
direct and usually clearly recognized. This, however, is not the kind 
of joint disease that I have specially in mind at this moment. There 
are other and less distinctive affections of the joints in connection with 
various nervous diseases, causing loss of power and consequent lack of 
use of the joints. Perhaps the affection of the nerves and of the central 
nervous system plays a direct part in the changes in the joints. Of 
this we cannot always be certain. Such joint conditions occur in 
various cerebral and spinal diseases, and also in neuritis. The joints 
of the affected parts enlarge and become ankylosed to a greater or less 
degree. In part the enlargement of the joints may be only apparent 
and due to atrophy of the surrounding soft parts ; in the later stages, 
however, there is definite enlargement and disease of the joints. Among 
the nervous diseases in which this sort of joint disease occurs are cere- 
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bral palsies witli late rigidity, poliomyelitis, spastic palsies of various 
sorts, aud, as I have said before, neuritis. 

Case V. — I shall now present a case presenting this condition 
(Fig. 4). The appearance of the affected hand may be compared with 
the same baud in a case of acute articular rheumatism (Fig. 5) to show 
the marked resemblance. 

The patient, a negro woman, fift}-- j'ears of age, has been in the hos- 
pital for several months. Her illness began rather suddenly, with pain 
in the left arm and tenderness along the nerve trunks. It was soon 
recognized that she was suffering Avitli neuritis ; but early in the case the 
wrist-joint became enlarged and tender, and simulated in its appearances 
the conditions seen in acute rheumatism. The disease, however, has 
been afebrile, limited to the left wrist and hand, and associated with 


FIQ. 4. 



Joint lesions in left hand resulting from iieuriiis. 


general oedematous swelling of the forearm and hand, and with con- 
tinued evidences of neuritis. There could be little doubt, therefore, that 
this case was not in an)'^ sense rheumatic. As you see her hands 
to-daj^ there is a marked contrast between the left and the right hand, 
which has been mutilated by an accident. The back of the hand and 
arm are less swollen than they have been, but the fingers and the 
phalangeal joints are still considerably involved. A bilateral involve- 
ment of this sort, or, still more, one affecting the legs and feet, as well 
as the upper extremities, would easily confuse diagnosis by simulating 
rheumatoid arthritis or chronic rheumatism of the type 1 have described 
in connection with the last case. A case of this sort recently under my 
observation had been treated as one of rheumatoid arthritis. The dis- 
ease was essentially a nervous affection, a chronic poliomyelitis, and the 





STENGEL: AETICULAK EHEUMATISM, 4^0 

joint disease was secondary. I have seen the same mistake in case.s of 
alcoholic and arsenical neuritis. Perhaps it does not make much dif- 
ference in the ultimate outcome of the condition whether a proper diag- 
nosis is made or not ; hut a considerable amount of salicylate of soda 
might be saved, and I am not sure but that frictions and manipulations 
would, as in the woman before you, accomplish a very satisfactory 
though slow result. 

Fig 5 



I have introduced these forms of nervous affection of the joints on 
account of their resemblance to the rheumatoid diseases. They must 
not be regarded as in any sense rheumatic. 

The nest subject to be referred to, viz., rheumatoid arthritis, is prob- 
ably closely allied to the nervous affections, but is not so clearly the 
result of definite nerve disease. 

Rheumatoid arthritis, rheumatic gout, gouty rheumatism, deforming 
arthritis, arthritis deformans, osteo-arthritis — all these terras have been 
used to designate the type of disease which is illustrated by the woman 
whom I bring before you. This is a condition met with very commonly 
in hospitals where aged persons form a considerable proportion of the 
patients, and it is usually considered among the diseases of old age ; 
indeed, its discussion occupies a considerable part of that most interest- 
ing clinical work by Charcot, Clinical Lectures on the Diseases of Old 
Age. Much of our knowledge of the disease has been contributed by 
this eminent clinician. While it is thus customary to consider it essen- 
tially a disease of old age, it is well to observe that rheumatoid arthritis 
not infrequently arises in persons in the second or thii d decade of life. 
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but as the affection is essentially a chronic one, many of these persons 
live to advanced years, and eventuallj’- may find their way into institu- 
tions for the aged. 

The history of the case before us is as follows : 

Case VI. — Nora C., aged forty years, had had measles, whooping- 
cough, and typhoid fever in childhood. There is no history of other 
illnesses. She was married at seventeen and had one child. 

She was in good health until the early part of 1900, when she com- 
plained of slight pain in the left knee. Later the ankles and occa- 
sionally the heels were affected. She improved and then had recur- 
rences at intervals. The hands became affected later, and deformity 
of the fingers did not begin until a short time before admission to the 
hospital. Before the onset of the rheumatic symptoms she had begun 
to lose flesh and had a poor appetite. 

When admitted she was emaciated in appearance and old beyond 
her years. The skin was sallow and dry. The ankles were swollen 
and tender, but not red. There was no oedema of the feet or legs. 
Examination of the hands showed a marked ulnar deflection of the 
fingers on both sides, and considerable swelling and tenderness of the 
ends of the metacarpal bones. 

Examination of the heart disclosed no symptoms or abnormal signs 
excepting a slight accentuation of the second aortic sound. There was 
a little congestion at the bases of both lungs. The urine was normal. 

On re-admission to the hospital, in 1901, the hands were more dis- 
torted, and the uluar deflection was found very marked. The inter- 
phalangeal joints were more strikingly affected. The wrists w'ere 
greatly enlarged, though the motion was still fairly good. The knees 
had become very much enlarged, and the right was quite painful. 
The feet were swollen and oedematous. The ankles much enlarged. 
She could walk with difficulty. The urine was now found to contain 
a trace of albumin and a few granular casts. 

Examination of the blood showed a slight ancemia. Gouty tophi 
were looked for, but were wanting. Subsequently there was fluctuation 
in the degree of pain and tenderness, as well as in the swelling about 
the affected joints. 

In the early part "of her illness she frequently had moderate fever, 
though never very continuously. In the later part of her illness the 
temperature had been normal almost continuously. 

Rubbing and tonic treatment caused some improvement, so that she 
is now able to walk a little. 

The history and the clinical features in this case are rather charac- 
teristic. The disease begins without acute manifestations, and advances 
in a more or less progressive manner without acute exacerbations. 
Occasionally, it is true, the onset may be abrupt and the course of the 
disease may be marked b)' acute attacks, each of which increases the 
affection of the joints. The case before us, however, is fairly typical in 
character ; the onset was gradual, the course has been progressive, and 
the deformity of the joints has gradually increased. 

It is characteristic of rheumatoid arthritis that the affection is more 
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or less symmetrical, as you see it here. This statement, however, 
must not be interpreted too rigidly, for you will frequently find minor 
variations on the two sides, but rather more frequently you will see 
that the same joints of the two sides are affected and that the progress 
is about equal. The character of the deformity of the hands was so 
well described by Charcot and so well pictured in his w.ork that a copy 
of his illustration is not uninteresting (Fig. 6). He described two 
types of deformity. In the first there is flexion of the terminal 
phalanx on the middle phalanx, extension of the middle upon the 
proximal phalanx, flexion at the phalangometacarpal junction, and 
flexion at a less obtuse angle of the metacarpus and carpus on the 


Fig. g. 






joints of the forearm. In a large proportion of the cases there is in 
addition an inclination en masse of all of the phalanges toward the 
ulnar side of the hand and a twisting in the opposite direction of the 
middle upon the proximal phalanges. Two sub-varieties of this type 
of deformity are observed. In the first the proximal and middle 
phalanges are in the same plane, while in the second variety the 
terminal phalanges are not flexed upon the middle phalanges as in the 
common type. The second type of deformity shows extension of the 
terminal phalanges upon the middle phalanges, flexion of the middle 
upon the proximal, and extension of the proximal upon the metacarpal 
heads. The flexion at the wrist-joint is more marked than in the other 
type. In certain cases of this type the proximal phalanges are de- 
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viated en ma^se tOAvard the ulnar side of the hand. This type, like the 
first, has two varieties, in one of which there is flexion of all the articu- 
lations of the hand so as to make a kind of scroll, while in the second 
there is extension of the middle upon the proximal phalanges. 

Next to the hand the condition of the foot is of greatest interest. 
Here we find ankjdosis at the tibiotarsal junction very common. The 
foot ma}' be adducted so as to rest upon the external border, or, on the 
other hand, may be carried outward. The great toe is usually de- 
flected outward so as to cover the other toes. 

While the small joints of the hands and feet are most frequently 
involved in rheumatoid arthritis, the disease sometimes implicates the 
larger joints by preference and frequently aSects these joints after the 
small joints have been invchTd. Flexion with more or less ankylosis 
of the elboAV, stiffening of the shoulder, flexion with ankylosis of the 
knee, and occasionall3' involvement of the hip, are observed. Of par- 
ticular interest are the instances in which the joints of the spinal column 
become affected. This is most frequent in the cervical vertebrm, and 
it not uncommonly happens that the head is bent forward and so flexed 
upon the sternum that the chin nearty touches the chest. The move- 
ments of the head may be extremely limited and attended with crepitat- 
ing or crackling sounds. Sometimes a similar involvement of the whole 
spinal column, together with some stiffness of the hip-joints, occur 
without any involvement of other articulations. 

The joint affections described, all of which were recognized by Char- 
cot, constitute the conditions usually found in this disease, but there are 
cases of rheumatoid arthritis of limited extent and presenting such 
aberrant features that the diagnosis could not VASually be made without 
a knowledge of the pathological conditions discovered in similar cases. 
Of this character is the joint affection of the aged, sometimes called 
morbus coxw sinilis, or the liip disease of the aged. In these there may 
be entire freedom of other joints and a clinical histm-y so uncertain that 
the relationship of the condition with ordinary rheumatoid arthritis 
would not be readily suspected. Pathological examinations, however, 
have shown that the iavo conditions are essentially the same. 

Another affection which seems to belong in the group of rheumatoid 
artliritis is that which has been spoken of as Heberden’s disease or 
Heberden’s nodosities. This, as Charcot pointed out, is generally con- 
founded Avith gout by physicians, and is practically always so regarded 
by the laity. It differs from gout in many particulars, as Heherden 
himself pointed out. The nodes have their seat at the articula- 
tion of the terminal phalanges and cause little dcAuation of the ex- 
tremity of the digit to either right or left. There are tAvo nodules on 
a level with the joint, and the joint itself seems hut little enlarged. 
On examination there is usually rigidity, but no crepitation. The 
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advent of tliis co ^ition is generally insidious, tliough at times there 
may be heat and' pain and temporary swelling. It is these attacks 
which the patient often recalls as gouty. In Charcot’s examinations at 
the Salpdtriere he found the changes of a dry arthritis, with a velvety 
change in the articular cartilages. The articular surfaces were enlarged 
in all directions on account of the formation of osteophytes, and the 
small tumors described by Heberden are nothing but small osseous 
tubercles occasionally found in this situation, but enlarged from apposi- 
tion of new osseous layers. He could discover no trace of uratic deposit 
such as is characteristic of gout. The other joints presented similar 
changes, though less marked. 

A few words with regard to the nature of this peculiar affection 
which has been the enigma of rheumatic diseases. Some of you may 
recall that a nervous theory has been held to explain the manifestations 
of rheumatism in most or all of its varieties. This theory was orig- 
inated by Dr. John K. Mitchell, the father of Dr. S. Weir Mitchell. 
The cases under his observation were undoubtedly, however, in part 
instances of nervous disease, and especially diseases of the spinal 
cord, with association of those curious forms of disintegration of the 
"joints now so well known under the name of arthropathies ; in part 
the cases he observed were probably instances of rheumatoid arthritis. 
Even in ordinary articular rheumatism, however, there are conditions 
which at times would justify a suspicion of a nervous influence. In 
its later stages atrophy of the muscles surrounding the affected joint is 
not an infrequent symptom, and trophic alterations in the skin and 
even in the affected muscles may be observed. These changes in part 
are the result of disuse and the tension or stretching of the previous 
inflammation ; in part, however, they are probably the result of impli- 
cations of the peripheral nerve trunks — a true neuritis with its conse- 
quences. Nothing, however, in the history or course of the malady 
would indicate that this neural condition initiates the affection of the 
joints ; on the contrary, all of the evidence clearly demonstrates that 
the involvement of the peripheral nerves is secondary to the disease of 
the joints and dependent wholly upon contiguity to the inflamed area. 
In the case of rheumatoid arthritis, however, conditions seem to be 
different. The history of cases of this malady shows plainly and almost 
in every instance the operation of influences the result of which must be 
a deterioration of nerve force and loss of vitality, and the clinical course 
of the disease is one which is entirely compatible with the theory that 
primary changes in the nervous system, either at the periphery or cen- 
trally, constitute the true essence of the pathology of the disease. 

In a few instances neuropathologists have found slight changes in 
the nerve cells of the anterior horns of the gray matter of the spinal 
cord or elsewhere, but whether these have been cases of uncomplicated 
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rheumatoid arthritis or instances of disease of the nervous system com- 
plicated with rheumatoid arthritis, or whether, in the third place, the 
changes discovered were artefacts or accidental conditions, cannot be 
positively asserted. It would be unwarranted to say that changes in 
the central nervous system are found with regularity in this disease, 
but there can be little question that nervous changes of some sort are 
habitual, as is evidenced by the peculiar type of change in the joints 
themselves, which is progressive, painless, d)'strophic, and by the evi- 
dent trophic alterations in the skin of the affected parts. Notwith- 
standing these considerations, however, certain investigators, notably 
in England, have claimed the discoveiy of micro-organisms in rheu- 
matoid arthi'itis. These claims, however, do not merit serious con- 
sideration. 

In connection with this matter, I may, perhaps, profitably call your 
attention to the fact that micro-organisms of different kinds frequently 
gain entrance to the tissues and invade practically all parts of the body 
in the terminal stages of chronic diseases, so much so that a distin- 
guished clinician has laconically stated that chronic diseases terminate 
by acute infection. In many instances in which the discovery of bac- 
teria in the tissues has been reported, this terminal infection would 
explain the presence of the organisms rather than a specific nature of 
the disease under investigation. 


TWO CASES OF COBIPLETE BILATERAL DUPLICATION OF 

THE URETERS, 

By A. H. Gould, BI.D., 

ASSISTAST IN CLINICAL AND OPERATIVE 60RQERV, HARVARD MEDICAt. SCHOOL. 

(From the CUnico-pathological Laboratory of the Massachusetts General Hospital.) 

While anomalies of the ureter of one kidney are comparatively 
common, anomalies of the ureters of both kidneys are comparatively 
rare, and complete duplication of both ureters is very rare. By com- 
plete duplication is meant that both kidneys have each two ureters, and 
each ureter is separate throughout, having its own orifice in the bladder. 

After a search through the literature only eight cases of complete 
bilateral duplication of the ureters were found. In collecting these 
cases we have excluded certain cases of bilateral duplication in which 
the duplication on one side was not complete, the ureters either joining 
together to form a single ureter, or having a common orifice in the 
bladder. The rarity with which the complete duplication has been 
reported seems to be a reason for reporting two more cases. 
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Case I.— A cWld, aged six months, dead of marasmus. Autopsy 
by Dr. J.* H. Wright, October 9, 1899. Each kidney had two pelves 
and two ureters, which were separate throughout their lengths, each 
having its own orifice in the bladder. One ureter on each side had its 
orifice apparently in the normal position, while the other two uretem 
had their orifices nearer to the median line and nearer the prostatic 
urethra. One of the two pelves of each kidney was larger than the 
other. The kidneys proper were not remarkable. 

Case IL— A woman, aged fifty years, dead of strangulated inguinal 
hernia. Autopsy by Dr. J. H. Wright, March 19, 1902. Each kidney 
had two ureters and two pelves. The pelvis draining the inferior half 
of the left kidney was somewhat larger than that draining the superior 


Fig. 1. 



Case I.— Complete duplication of toth ureters. (Photograph by L. S. Brown, Clinico- 
patbological Laboratory, Massachusetts General Hospital.) 

half. The pelves of the other kidney were of about equal size. All 
of the pelves were somewhat smaller than normal. The two ureters of 
each kidney were separate and, patent throughout, and each had its own 
orifice in the bladder. All four ureters were of equal size and of a 
diameter somewhat smaller than normal. The orifices of the ureters 
of the right kidney were situated near, but apparently above, the situa- 
tion of the normal right ureteral orifice, and were about 7 mm. apart. 
The ureter from the inferior half of the right kidney had its orifice fur- 
ther from the median line. The orifices of the ureters of the left kidney 
were about 2 cm. apart. The orifice of the ureter which drained the 
inferior half of the left kidney was situated apparently a little above 
the situation of the normal ureteral orifice, while the orifice of the 
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ureter draining tlie superior half of the left kidne}’’ was nearer the pros- 
tatic urethra. 

Fig. 2. 



Case II —Complete duplication of both ureters (Photograph by L. S. Bron n, Clinico- 
pathological Laboratory, Massachusetts General Hospital ) 

The right ovarian vein emptied into a large branch of the renal vein 
instead of into the vena cava. No special anomaly of the main renal 
artery was noted. The kidneys were 12i and 13 cm. long, respectively. 

The referenees to the eight cases found in the literature are as follows : 

P Raycr Trai 16 des JIaladies des Rems, Paris, 1837. 

Juelting (Double Bladder). Inaug. Diss , Berlin, 1838 

De Font-R 6 aul-r. Bull. Society Anatom, de Pans, I 860 , 2d Sene, T. x. p. do. 

Coeyne Bull Societfi Anatom, de Pans, 1868, 2d Serie, T. xiii. p. 55. 

Bachhammer (two cases). Archiv f Anatomie und Physiologie, 1879, p. 139. 

William Ewart Transactions of the Pathological Society of London, ISSI, vol. xxxi. p. ISS. 
T. C. Janeway. New York Medical Record, March 29, 1902. 
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APHASIA IN ACUTE DISEASE, WITH EEPOET OF A CASE 
COMPLICATING SMALLPOX. 

By Charles J. Aldrich, M.D., 

OF CLEVELAND, OHIO, 

LECTURER ON CLINICAL NEUROLOGY AND ANATOMY OF THE NERVOUS SYSTEM, COLLEGE OF 
PHYSICIANS AND SURGEONS ; NEUROLOGIST TO THE CLEVELAND GENERAL HOSPITAL 
AND DISPENSARY ; NEUROLOGIST TO THE CLEVELAND CITY HOSPITAL. 

Aphasia may occur as a temporary symptom in the course of any 
one of the acute specific febrile infections, in the puerperal state,' in 
diabetes, Bright’s disease, and gout,"-^ without there being any evidence 
whatever of gross organic cerebral lesion. These aphasias are undoubt- 
edly due to the toxins engendered by the specific bacilli operating 
directly and violently upon the cells of the cortex concerned in the 
production of articulate speech. Its occurrence has been noticed in 
typhoid fever by Silvio,' Da Costa,® Samuels,® Billet,' and Lopriore.® 
HutineP asserts that aphasia in typhoid always occurs in children, and 
most frequently in boys. This statement is true in the main, but since 
Billet’® observed its occurrence 6 times in 152 typhoidal soldiers, it 
follows that it is not infrequently met with in the adult. Silvio be- 
lieves it to be due to the toxic effects of the typhoidal poison. 

This idea seems rational in view of the case related by Van der 
Kolk,” of the gunner in the Dutch Indies who was bitten by a ser- 
pent called by the natives “ oeloer,” and who became completely 
aphasic, although perfectly conscious until death, four and one-half 
hours later ; and the interesting observations of Wiliam Ogle,’® who 
shows that loss of speech may precede loss of consciousness by hours, 
and even remain absent for some time in event of recovery. 

Aphasia has also been found to complicate acute pneumonia, wherein 
actual lesion of the brain was not made apparent by any other symp- 
tom. Osier’® states that transient aphasia has been met with in a few 
instances as a complication of pneumonia, setting in abruptly with or 
without hemiplegia. 

Boysson,” Carrien,’® and Rondot’® have reported cases of aphasia 
•complicating pneumonia. 

Aphasia occurring in the course of typhus fever, smallpox, measles, 
and yellow fever has been obseved by Kiihn,” Longuet,'® and Clarus.’® 
Boisseaii®® also remarks its occurrence in intermittent fever. Numerous 
cases have been reported complicating influenza ; in fact, cases of almost 
every kind of acute infectious disease have been recorded in which this 
complication occurred. 

Arnaud,®’ Combemale,®® Saint-Philippe,®® and Meyers and Whipham®* 
reported disturbances of speech occurring in smallpox. 
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Combemale states that paralytic disturbances of speech as a com- 
plication of smallpox are not uncommon, but be believes that true 
verbal ataxia is rare. 

The following case of aphasia occurring in an otherwise uncom- 
plicated case of smallpox in a boy, aged seven years, is considered 
worthy of record : 

In the spring of 1900 I was called to see E. M., male, white, at 
1307 St. Clair Street, this city. The child was found to have a tem- 
perature of 103.5° F., some corj-^za, a slight diarrhoea, and had vomited. 
It was thought by his parents that his stomach was disturbed by eating 
a large amount of candy the day preceding my ^^sit. There was no 
history of exposure to any acute infectious disease, and the case was 
judged to be a gastro-intestinal disturbance, and treated accordingly. 

I was called out of the city the following day, and in answer to a 
hurried call from the family Dr. F. Y. Allen visited the patient and 
found the child in violent convulsions, in which he remained for nearl^’^ 
one hour. On the following day I called to see the patient, and 
found a temperature of 103.5° F., slight rigidity of the neck, child 
stuporous, breathing regularly, face flushed, and coated tongue. The 
reflexes were normal ; pupils equal and active ; no Kernig’s sign. 
Careful examination revealed no rash upon the body, nor did a thor- 
ough physical examination reveal other signs of disease. It was 
thought that he was in a state of meniugisraus due to gastro-intestinal 
infection. He remained in this state, paying no attention to anything 
whatever, and ^vith a temperature that ranged from 103° to 105° F., 
until the morning of the fourth day, when the characteristic eruption 
of smallpox became manifest on the calves of the legs and face. The 
eruption was discrete, frank, and classical. The temperature imme- 
diately fell, and the child became conscious, when it was discovered 
that he was completely aphasic. A very slight secondary fever devel- 
oped, and the patient made an uninterrupted recovery. At my request 
the case was visited by the Health Officer, Dr. Friedrich, who con- 
firmed the diagnosis, quarantined, and vaccinated the other members of 
the family. No other case developed in the famil3^ After the fall of 
temperature and disappearance of the severe prodromal symptoms the 
aphasia remained as before, and for a period of over three mouths the 
boy never spoke a single word. He seemed to have forgotten all the 
language he had ever learned. His hearing was perfect, the move- 
ment of his tongue, palate, and vocal cords were also normal, but he 
had to be retaught speech. He seemed to learn readily enough, and 
in the course of six months was speaking with almost as much fluency 
as before. It was impossible, for obvious reasons, to properly classify 
his aphasia, but it certainly was not motor. 
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THE CLINICAL VALUE OF BLOOD PRESSURE DETERMINA- 
TIONS AS A GUIDE TO STIMULATION IN SICK 
CHILDREN. 

By Henry Wireman Cook, M.D., 

KESIDENT HOl’SE OFFICER, JOHNS HOPKINS HOSPITAL; LATE ASSISTANT RESIDENT PHYSICIAN, 

THOMAS WILSON SANITARIUM. 

(From the Clinical Department of the Thomas Wilson Sanitarium for Sick Children.) 

Within a comparatively recent date in the history of medicine 
several new instruments have been successively brought into more or 
less general use in the profession for the purpose of representing in 
numerical terms the degree of various symptoms and conditions indica- 
tive of certain morbid processes. Most of these instruments, though 
at first received with skepticism, have become indispensable to careful 
diagnosis and intelligent treatment. For example, no one at the pres- 
ent day would question the value of an accurate means of estimating 
the temperature, the hemoglobin index, or the leucocyte count ; and 
the thermometer, hsemoglobinometer, and blood counter have become 
essential aids to every clinician. 

During the last few years another means has been introduced into 
clinical medicine whereby a more accurate idea of a patient’s condition 
may be gained by the use of one or other of the various instruments 
devised for measuring the actual arterial blood pressure in the circula- 
tory system. Previously in noting the condition, from time to time, 
during a severe illness or during operative or traumatic states of low- 
ered vitality, a careful observation on the strength of the pulse could 
only result in an opinion expressed as rather better or decidedly worse, 
or in some other more or less vague phraseology. That any verv 
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accurate idea of variations in pulse force could be gained from hour to 
hour, or day to day, even with the most favorably palpable jinlse, on 
such indefinite data as unmeasurable mental impressions, would appear 
scarcely within the limits of possibility. With many individuals and 
in many morbid states, especiall}’- as met with in pediatrics, the palpa- 
tion character of the pulse is remarkably deceptive as an indication of 
actual force, and it is universally recognized, again with special refer- 
ence to children, how little reliance may be placed upon pulse rate 
alone. 

Mention need only be made of the recent work of Cushing,’ Crile,* 
Riva-Rocci,® Basch,‘ Howell,® Erlanger,® Brush,’ Janeway,® Gump- 
recht,® Robinowitz,’” Babajew-Babajan,” Carter,” Retain,” Rosen,” 
Mosso,” Hiirtble,” von Cz3’^hlarz,” Federn,” Hill,” Gartner,’® Hensen,” 
Roncoroni,” Orlandi,” Gottlieb,’* Kocher,’® Ekren,’® Longworth,” 
Shaw,’® among others to show the increasing importance that this new 
field is assuming in clinical medicine. 

During last summer, as assistant resident in the Thomas Wilson 
Sanitarium for Sick Children, I was able to appreciate how difficult it 
is to regulate stimulation in infants and young children by any of the 
signs ordinarilj' observed, such as pulse rate and character, tempera- 
ture, or general condition. 

Each case that reached the stage where the necessity for stimulation 
was apparent constantly presented the two-horned dilemma, whether, 
on the one hand, if a stated stimulant was ordered at regular intervals, 
would not the child at some time become over-stimulated ; or Avhether, 
on the other hand, if stimulation were omitted or lessened, was not the 
danger of holding off beyond the safety point with resulting collapse 
imminent. In other words, it was a difficult problem to so regulate 
stimulation as to keep the child in fairlj' good stable condition. 

In such cases routine blood pressure determinations were made in 
the hope of obtaining in this way a more accurate criterion for the 
choice and administration of stimulants. 

I have to express my thanks and appreciation to Dr. J. H. M. 
Knox, physician-in-charge of the Sanitarium, for the opportunity of 
making these observations, and to Dr. Gordon Wilson and Dr. John 
Dunlop, assistant residents, for allowing me to follow cases in their 
charge as well as assisting me in the routine determinations. 

The instrument* I used and found most satisfactory is a modifica- 


* The instrument is described more fuliy in nn article by Dr. John B. Briggs and the author, 
to be published shortly. 

The manometer is entirely of glass and compact, the better to avoid injury. The upright, 
tube is best in a solid piece for hospital use, but when it is wished to carry the instrument 
from place to place, it is convenient to have the long tube in two pieces with a glass joint at 
the centre so that it may be packed into small compass. 



COOK; BLOOD PRESSDEB DETBEMIKATIONS. 436 


tion I made of the instrument which Dr. Cushing introduced into 
use at the Johns Hopkins Hospital two years ago, and which was 
itself a modification of the original Biva-Rocci sphygmomanometer, 
then in use at the clinic in Pavia. 

To Dr. Cushing I wish to express my gratitude for first interesting 
me in the subject of blood pressure, and for his kind encouragement in 
work along that line. 

The principle of this instrument is a continuous system of air so 
arranged that equal pressure can be transmitted from a rubber bulb 
held by the operator to a band placed around an arm or leg of the 
'patient and at the same time connecting with a mercury manometer 
which registers the pressure in millimetres. In this way the operator 
can, by a valvular arrangement in the bulb, gradually increase the 
pressure throughout the air system, raising simultaneously the mercury 
column and constricting the arm or leg. Keeping a finger on the pulse 
of the patient’s limb on which the constricting band is placed and distal 
to the band, the operator can read off on the manometer scale the 
height of the mercury column at the moment the pulse is lost. Just at 
that moment such a pressure is being applied to the artery under the 
band that approximates the systolic pressure in the arterial system. 
Hensen estimates the error due to transmission of the pressure through 
the arm tissues at not more than 3 mm. in children and 10 or 
15 mm. in adults. Usually the momentum of the column of mer- 
cury will carry it somewhat above the exact point, but letting it fall 
slowly back- to the point where the pulse returns will confirm the 
first reading. This may be repeated once or twice without letting 
the air out, and only varying the column through about 5 mm. 
until a point is found above which the pulse is lost and below which 
it returns. This point then is what we speak of as the blood pressure 
reading. It will usually, except in the most favorable cases, not be 
more definite than within 3 mra., which about represents the limits 
of accuracy of the instrument. 

The instrument is so easy of application that anyone at all trained 
in pulse palpation can obtain a^airly accurate estimate after a few 
minutes of explanation, usually at the first trial. An ordinary obser- 
vation takes less time than the minute required for an accurate pulse 
count, and much less time than a temperature determination. • 

In adjusting the band care should be taken that it is well above the 
condyles of the humerus, as near midway as possible on the upper arm 
being the best in children. Should the arm-piece slip over the condyles 
the reading would be inaccurate on account of the mechanical difficulty 
in compressing the artery as it lies in the groove between them. The 
pressure should not be kept up longer than is necessary to obtain a 
reading, although I never saw any injurious effects of the pressure, 

VOL. 125, NO. 3.— MARCH, 1903. 29 
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except in one child slight skin ecchyraosis on the forearm, which soon 
disappeared. 

All of the determinations spoken of here are those of the maximum 
arterial blood pressure, which is the best index of the pulse force. 
Readings of the minimum pressure in favorable cases may be made with 
this instrument in the manner described by Gumprecht, though the limits 
of accuracy are between f) and 15 mm. To obtain the minimum 
pressure the height of the mercury column is varied until the point is 
found at which the highest excursions of the column occur during 
systole after the tube leading to the rubber bulb is clamped off. 
Usually the minimum pressure is about three-fourths of the maximum, 
and variations in maximum pressure as a rule are accompanied by 
parallel variations in minimum pressure. 

In recording observations I invariabl}’’ made use of the graphic chart 
method, after Cushing, and the pulse rate was noted with each blood 
pressure reading. When the stimulant effects of drugs was being 
observed, in so far as was possible, the observations were made at short 
intervals for some time before the drug was given and until its effect 
ceased. 

The cases stimulated included marasmus, pneumonia, rachitis, per- 
tussis, tuberculosis, and summer diarrhoea, principally the latter. The 
general clinical side of these cases is soon to be published by Dr. J. H. 
M. Knox in an article on the “ Etiology of Summer Diarrhoea,” by 
Messrs. Duval and Bassett in the Joximal of Experimental Medicine. 
These gentlemen isolated the Shiga bacillus from the stools of a large 
proportion of these summer diarrhoeas admitted to the Sanitarium 
during the season. 

Asa preliminary guide to stimulation, blood pressure determinations 
were made on a number of cases^ where no need of stimulation was 
apparent — ^normal children and convalescents — in order to obtain 
some idea as to what would constitute a normal for different ages. 

This normal varies through rather wide limits on account of many 
factors, including height, weight, and size of arm, and, although we 
can say such a pressure is good for a child of that age or that another 
is low, still, in great part, each case must be judged on its own merits, 
and, by following the blood pressure under changes in treatment, 
attempt to maintain the one at which the child does best. The value 
of blood pressure determinations in these cases is not so much an 
indication for the inauguration of stimulation as it is a guide to the 
intelligent regulation of the stimulant. On the other hand, routine 
blood pressure determinations on sick children will often by a low 
reading give the first intimation that a stimulant would be of benefit 
or, by a high reading, that the contemplated stimulation could with 
propriety be omitted. In several cases that were being stimulated on 
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a two or tliree-hour order I found the pressure far above a figure at 
which the child should be able to do well, and, in fact, did as well or 
better with much less stimulation. Yet without some accurate guide, 
such as knowing the arterial pressure was remaining constant at a safe 
level, the stimulant could only be lessened with the fear of ensuing 
collapse. 

In other cases where urgent stimulation was needed and where, after 
one-half to one hour the blood pressure showed no response to the 
ordinary dosage, it was repeated again and again at much shorter 
intervals and in larger doses than could have been safely done without 
an accurate guide as to the effect it wms having. In this way I believe 
several cases were tided over a temporary depression that probably 
would have resulted fatally without the extraordinary measures which 
were warranted by the continued low pressure. 

However, in stimulation as in any other form of treatment, we must 
keep in mind that any one symptom or sign is but a part of the symp- 
tom-complex, and that in any case, acting on the indication of a part 
without considering the whole is illogical and almost certain to lead 
to errors of judgment ; but it seems equally clear that the administra- 
tion of a class of drugs acting largely on the mechanism of circulation 
will tend the more to be correct for admitting into consideration the 
actual arterial blood pressure. 

By observations on over fifty cases, at the time in no need of stimu- 
lation, an idea could be arrived at roughly’as to comfortable limits of 
pressure for different ages. During the first few months the pressure 
averages about 70 or 75 mm., and during the last half of the first year, 
80 or 85 mm. ; but lower than 60 mm. is rare except where the need 
for stimulation is urgent. During the second year a pressure from 
80 to 90 mm. may be expected, and in the third year the range is 
between 90 and 100 mm., and does not go much above 110 mm. during 
childhood. 

The blood pressure of children is a much more absolute quantity 
than in adults, when such factors as difference in musculature and 
arterio-sclerosis make great variations. Children from three to ten 
years, in health, lying at rest, have a blood pressure that seldom varies 
within wider limits than from 95 to 115 ram., and for any child 
between these ages, 85 mm. could be considered moderately low, 75 mm. 
low, and 65 mm. very low. 

The pressure, if nothing untoward or unusual occurred to the child, 
was found to run very equally from day to day, variations under the 
same conditions not often being greater than 5 mm. of mercur3\ 
Some physiological variations before being recognized as such were 
rather confusing. For example, in following the pressure of an infant 
that had been given ten drops of whiskey experimentally, I found 
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a rise in pressure of 12 mm. in fifteen minutes, and without tak- 
ing special notice that the infant had its bottle of five ounces of 
milk five minutes after the whiskey, I was inclined at first thought 
to attribute the rise to the stimulant effect of the alcohol; but 
following the pressure for an hour and a half until the next nourish- 
ment, I found a similar rise without the whiskey. (See Chart 1.) Re- 
peated observations on this point brought out the fact that after a 
bottle of five to eight ounces, a physiological rise in blood pressure 
of from 5 to 10 mm. or more might be expected. This would seem 
to be very similar to the rise in blood pressure that Crile, Cushing, 
and others have shown would follow any abdominal compression and 
inversely comparable to the fall in blood pressure which I have repeat- 
edly observed post-partum or after an abdominal tapping. From a 
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Physiological rise In blood pressure after feeding. Infant, aged ten months. 


physiological point of view, it is interesting to note in this connection 
that Hermann, Sigmund-Mayer, and Prinzbram have shown in animals 
that merely filling the stomach with non-irritating fluids, such as water, 
may cause a rise in blood pressure. Crying, restlessness, or any mani- 
festation of excitement will also often be accompanied by a rise in 
blood pressure of 5 or 10 mm. in a healthy child. 

These factors, however, seldom interfere in cases requiring stimula- 
tion, as they can but infrequently take large quantities of food, and are 
usually too weak to cry strongly or persistently ; indeed, in these 
weakened and toxic conditions there seems to be a lack of ability on 
the part of the vasomotor system to respond conformably to such 
physiological reactions. 

A blood pressure chart followed every few hours for several days in 
the case of a very ill infant, sometimes makes certain more or less 
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definite curves corresponding apparently to periods of depression and 
improvement. During the early morning hours, from 3 to 4 o clock until 
6 or 7 o’clock, there may be a fall in blood pressure which rises again 
toward evening, the period of highest pressure being from 4 to 7 o’clock. 
This variation corresponds to other well-known clinical phenomena, 
such as the evening rise in temperature in many toxic cases, and the 
fall in temperature, the general depression, and frequency of deaths 
which occur during the early morning hours, which indicate that the 
early evening corresponds to the period of greatest and the early 
morning to the period of least resistance. 

Observations were then conducted upon cases receiving routine or 
occasional orders for stimulation in order to find more exactly what 
effect each drug was having upon the systemic blood pressure. 

The routine stimulants were alcohol, strychnine, and digitalin, and 
occasionally atropine. As a rule, hypodermic administration of the 
strychnine, digitalin, and atropine was found most satisfactory, as the 
action was more prompt and certain, and amounts could be better 
judged than where vomiting, spilling, and larger dilutions had to be 
taken into account. Alcohol was usually given by the mouth, well 
diluted, either as brandy or whiskey, and varied or alternated as seemed 
least to disturb the stomach. Occasionally the whiskey or brandy 
was given per rectum with coffee or nutrient enemata. 

Strychnine and digitalin were usually given in equal dosages, 
grain to infants over one month and under fourteen to sixteen months. 
But grain is not excessive and was sometimes necessary in order to 
produce an appreciable effect, especially in desperate cases. For infants 
of two years, grain is usually necessary to be effective. The 
response to strychnine was usually indicated by a rise in blood pressure 
in from ten to twenty minutes. The rise varied considerably in 
different cases, usually as much as 10 mm., occasionally as high as 
20 or 30 mm. The time during which the rise was maintained also 
varied greatly, apparently in great part dependent on the child’s con- 
dition, becoming shorter and shorter as the child became more pro- 
foundly toxic and exhausted, six to eight hours being an excellent 
reaction time ; and no rise at all or a rise maintained but for a few 
minutes, in a number of cases was followed by death in less than 
twenty-four hours. (See Chart 2.) 

Digitalin in equal doses seems to have a more immediate action than 
strychnine, rather more sure, and causes a higher rise in' blood-pressure, 
which, however, is maintained for a shorter time. The action usually 
begins in from five to ten minutes, may reach as high as 40 mm., 
and lasts from one to three hours. (See Chart 3.) 

The effects of alcohol for individual doses were not uniform ; some- 
times a brief rise in blood pressure followed quickly, at others no change 
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was apparent, and in a few cases a slight fall in blood pressure follo^Yed 
its administration. Many cases, however, showed a gradual, steady, 
and well-maintained rise in blood pressure under repeated doses of 
alcohol; and at the same time evidenced improvement by general 
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Two rises in blood pressure from digitniin. Infusion negative. Infant, aged eighteen . 

months. Pneumonia. 

symptoms, so that the best effects from alcohol would appear to be the 
result of repeated doses rather than that of any individual dose. (See 
Charts 4 and 8.) Where the demand for a stimulant is only moderate 
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it would seem best to start with alcohol in doses of from five to thirty 
drops, according to the age of the infant, given well diluted and repeated 
every two, three, or four hours, as seems indicated. Besides what stimu- 
'lant action alcohol may have, it is a food and acts advantageously as a 
conserver of energy, even where its stimulant effect is not apparent. 
The administration of alcohol thus seems the treatment of choice in the 
more or less slow toxic and marantic conditions in children, and if care 
is taken to avoid over-stimulation or upsetting the stomach, a child 
can scarcely take too much. 

This form of stimulation may be all that is necessary, but many cases 
that do not improve, sooner or later reach a stage where a more posi- 
tive and active stimulant is needed, and other cases cannot for one 
reason or another take alcohol. It is here that strychnine is of great 
value in doses of to grain, repeated as infrequently as the 
maintenance of a safe blood pressure will allow. If the heart becomes 


Chart 4. 
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Negative effect from whiskey. Infant, aged eight months. 


irregular or very rapid, digitalin in the same dosage may be added to 
advantage ; and occasionally during a course of stimulation where the 
blood pressure is persistently low, digitalin may raise it whete strych- 
nine fails. 

We may give alcohol until the earliest sign of over-stimulation, a 
high blood pressure, warns us, but we should conserve strychnine and 
digitalin so as to give the least amount consistent with the required 
stimulation. Alcohol is a food, the others at best drugs, arid the more 
unnecessary drugging a child is spared the better for it, though this 
should not make one skeptical of their value when needed as stimulants. 
It was in answering these questions of when and how much that I found 
blood pressure observation so useful. 

In sudden turns for the worse during the course of a disease, in 
threatened collapse, in acute prostration or other rapidly developing 
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conditions of lowered vitalitj^ always accompanied by low blood 
pressure, digitalin is the drug of choice, followed by strychnine. (See 
Chart 5.) Digitaliii, -j-l-p- of a grain, perhaps repeated, will sometimes 
bring back an infant apparently on the verge of dissolution, and is best 
followed by strychnine, which maintains the bettered condition and 


Chart 5. 
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Response to digltalin and strychnine in acute prostration. Infant, aged five months. 


Chart 6. 
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Showing decreasing length and extent of response to strychnine as condition became worse. 
Infant, aged two years. Died in eight hours. 

rise in blood pressure longer than digitalin alone : or both may be 
given in the same hypodermic. When the blood pressure was near 
normal and no need of stimulation apparent, the administration of 
strychnine and digitalin often produced little or no effect on the 
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pressure ; but with a low blood pressure and evident need for stimula- 
tion, a very brief rise or no rise at all in blood pressure after sufficient 
doses of digitalin and strychnine seemed to justify a very bad prog- 
nosis. (See Chart 6.) In many cases this lack of response to stimu- 
lants, as evidenced by an unchanged or continually falling blood 
pressure level, gave the first indication of the imminent dissolution. 

As digitalin raises a low blood pressure so promptly at first sight, it 
would seem contraindicated by a high pressure, yet to make this sweep-' 
ing statement, and on the authority of blood pressure reading, is to 
take from digitaliu one of its chief values and to throw blood pressure 
observations into disrepute with those whose clinical experience has taught 
them better. It is merely an example of an unwarranted interpreta- 
tion to put upon a blood pressure determination. Digitalin, and also 
strychnine, though apparently to a less extent and less definitely, are 
cardiac tonics and are indicated in cases of rapid, irregular pulse, in 
spite of the fact that the blood pressure may be high. Such a condi- 
tion so aptly expressed as “ delirium cordis,” where the heart is doing 
such an amount of work as an abnormally raised blood pressure would 
indicate, points, though apparently paradoxically, to the use of a 
cardiac stimulant. In this case digitalin does not raise the blood 
pressure, but, in steadying a heart which is doing unnecessary work, 
acts as a conserver of energy in a manner we may speak of as potential 
stimulation. 

The beneficial and quieting effect of a cold sponge in marantic de- 
liriums, such as the post-typhoid, is a parallel illustration of the fact 
that a stimulant may act as a sedative. In the same way that the 
stimulus of cold water, which wakens and braces the ordinary sleepy 
person, puts the delirious convalescent asleep, so does the true cardiac 
stimulant raise a depressed blood pressure and lower the pressure 
abnormally heightened by a delirious heart. 

Atropine was not often used, but seemed beneficial in some cases, 
especially those with respiratory distress. It may be found a useful 
stimulant in selected cases. Besides drugs, other methods in general 
practice aiming at stimulation were tried. 

Following current opinion, infusions of normal salt solution were 
frequently used, with indefinite results. In no case apparently was 
the blood pressure more than very transiently raised. Many cases 
showed after insertion of the needle a temporary rise, which sometimes 
remained as long as there was local tension at the place of infusion. 
This was only shown in the least desperate cases, whereas in the cases 
most in need of stimulation there was no reaction even to the needle 
puncture, and in some of these cases there was a slight fall in blood 
pressure. 

I think there is no doubt that many cases were benefited markedly 
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by infusion, either through assisting the elimination of toxins or by 
supplying to the tissues fluid that could not be obtained in other ways, 
but I have found little that indicates a true stimulating effect for 
infusion aside from the local irritation. To infuse a child during a 
sudden prostration or collapse for the purpose of stimulation would 
seem useless, in fact worse than useless, for the pain of the puncture 
and tension would merely be an additional drain upon the vitality. 

In cases of collapse w’ith marked cyanosis, a hot mustard bath seemed 
occasionally beneficial, and is worth trying. Rubbing in hot whiskey 
or brandy appeared to assist some cases and, with hot-water bags, 
was used as routine when peripheral circulation seemed poor. 

After making blood pressure observations on these cases in order to 
observe the actual effect of stimulation, the next step was to regulate 
the amount and period of stimulation by variations in blood pressure, 
and it was soon found that by occasional observations, say two every 
two or three hours in ordinary cases, the drug could easily be so given 
as to maintain a more or less constant blood pressure. To follow' a case 
in this way, keeping at the bedside a gr.aphic picture of systemic 
vitality in the form of a blood pressure chart, gives a feeling of security 
in regard to the correctness of stimulation that is a contrast to the 
uncertainty and obscurity of stimulating on pulse character or general 
symptoms. This can better be appreciated by citing an example. 
Suppose the case of a child two years of age, under a certain course 
of stimulation was doing well and had a full, strong pulse. At this 
time a blood pressure reading of 95 mm, would agree with the 
general clinical symptoms and give no indication of any change in 
treatment, and might appear to be useless if we disregard the great 
satisfaction it is to know that at any rate we are not giving too much 
stimulant. 

So far the ordinary symptoms have guided correctly, but this child 
eight or ten hours later may be found dangerously collapsed, so that it 
may be impossible to restore it even by extraordinary stimulation. 
If found so the pressure w'ould probably be 40 or 60 mm., and 
would again agree with the general symptoms in indicating stimula- 
tion. But suppose the blood pressure had been taken every now and 
then in the interval and the decline in pressure had been registered in 
millimetres, there would then have been an evident need for stimula- 
tion long before such a need could be evidenced by the ordinary symp- 
toms. By sufficient addition to the stimulant to maintain the pressure, 
the danger cited might have been avoided. 

Again, to take the converse where unnecessary drugging may be 
spared a child, such a case is illustrated by Chart 7,. a case seen 
outside the Sanitarium. The pressure had ranged 93 or 94 mm. 
when in normal condition. The child then underwent an operation. 
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and twelve hours afterward the pulse went up to 208 and the 
temperature to 106° F., and when seen had been so for three hours. 
The pressure had not risen or fallen 3 millimetres. The physician in 
charge, on the indication afforded hy the character of the pulse, 
ordered grain strychnine every four hours up to three doses. Owing 
to some delay the first dose was not given for an hour, and by that time 
the pulse and temperature had fallen to normal. The blood pressure 

Chart 7. 



Showing relative stability and reliability of temperature and pulse rate in comparison to blood 
pressure as an indication for stimulation. Child, aged three years, e = Operation. 


remained constant throughout. Had the order been conditional on 
changes in blood pressure, the child would have been spared grain 
strychnine. Children are subject from comparatively trivial causes to 
such sudden rises in temperature and pulse rate, yet a pulse of 208 at 
a pressure of 90 mm. feels rather running and thready, and, without 
the assurance that any actual change in arterial tension would be met 
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by treatment, many would feel uneasy at leaving such a 'case without 
a stimulant. 

It was especially at night that I appreciated ] the value of blood 
pressure observations, which were taken regularly every one, two, or 
three hours, according to the severity of the case, by the night nurse, 
and the child stimulated according to orders given with reference to 
blood pressure. In the absence of this guide it was not infrequent to 
be called, and, by the time the child was reached, to find it in col- 
lapse, or else to visit the ward in the morning and find the child flushed, 
restless, and having a bounding over-stimulated pulse. 

With stimulants and directions ordered according to blood pressure 
I believe many such accidents were avoided. This is an example of 
such an order. For instance, the child liad been running a pressure 
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Repeated doses of alcohol seem to cause rise in blood pressure. Infant, aged eighteen months. 

around 95 mm. on an every two-hour stimulation with alcohol alone. 
The pressure was taken every two hours before the alcohol was given. 
The order was: If the pressure falls to 80 mm., give grain 
strychnine ; if to 70 mm., grain strychnine and grain digitalin ; 
if to 60 mm., call the physician ; if above 105 mm., omit the dose 
of alcohol. 

In hospitals and in private practice where a trained nurse is em- 
ployed there is no reason why a blood pressure chart should not be 
kept as well as one for temperature and pulse in those cases where 
stimulation is or may become necessary. On the morning visit to the 
ward or home the physician would certainly be in a better position to 
change or continue his stimulation if he were shown an every two-hour 
blood pressure chart than if he merely had the patient’s present con- 
dition and such indefinite data on the pulse character as the nurse 
might note from time to time to judge from. Even without a nurse 
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and the advantages of continuous observation, a daily or semi-daily 
determination by the physician would give another accurate guide for 
treatment in addition to his more general impression. 

From the results of stimulation in toxic conditions in children I do 
not feel justified in drawing conclusions that similar effects would occur 
in other conditions of circulatory depression, such as hemorrhage, 
surgical shock, nor in adult morbid states, as the erroneous impres- 
sions of the clinical action of drugs as derived from physiological 
experiments tend to make one cautious in prophesying for stimulants 
similar action in different morbid states or in the same morbid state 


Chart 9. 
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Response to strychnine and digitalin in collapse. 


under different conditions, without carefully observing each by itself. 
It would seem, however, that in formulating correct judgments of 
drugs, especially stimulants, blood pressure observations will be found 
of great value, as they afford a trustworthy numerical basis from which 
to work. Observations on blood pressure following these lines are now 
being made by Dr. J. B. Briggs and the author in the wards in the 
Johns Hopkins Hospital, and will be reported later. 

To my knowledge this was the first time stimulation has been clini- 
cally followed and regulated with reference to blood pressure deter- 
minations, and the results make me hope that this method may be found 
of value by others. 
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I wish again to insist, however, that it is not meant that blood press- 
ure observations, in any form of treatment, should take the place of 
other signs and symptoms, but merely that an accurate estimation of 
arterial tension furnishes an additional and not invaluhle aid to stimu- 
lant therapy. 

A certain blood pressure reading is no absolute indication of a 
patient’s condition, but I do believe that variations in blood pressure 
numerically determined constitute the best single guide to the intelli- 
gent administration of stimulants. 

BiBLIOGRArHY. 

1 Annals of Surgery, vol. xxsvi., No. 3. The American JodrNal'of the Medical Sciesxes, 
September, 1902. 

2. Journal of Physiology, vol. xxv.. No. 1. 

3. Gnzzet. Jled. d. Torino, 1897, vol. v. pp. 9-10. Ibid., 1S9G. Vol. v. pp. 50-51. 

4. Arch. f. Phj'siol , 18S0. 

b. Hostou Medical and Surgical Journal, August, 1901. 

(1. Journal of Physiology, 1901. 

7. Boston Medical and Surgical Journal, August, 1901. 

8. New York University Bulletin of Medical Sciences, July, 1901. 

9. Zeitschr. f. klin. Med,, vol. xxxix. 

10. Inaug. Disser., Kbnigsburg, 1881. 

11. Pharm. Instit. z. Dorpat., 1891. 

12. The American Journal of the Medic vl Sciences, Deceuibcr, 1901. 

13. Arch. d. Phys., 1889. 

14. Pharm. Instit. z. Dorpat., 1891. 

15. Arch. Ital. d. Biol., 1895, vol. sxiii. 

16. Deut. med. Woch., 1896. 

17. Wiener kiln. Rundschau, March, 1902. 

18. Ibid., June, 1902. 

19. Lancet, 1898, vols. i. and ii. 

20. Wien. med. Presse, 1899, vol. xl. Wien. med. Wochensch., 1899, vol. slix. 

21. Deutsche Arch. f. klin. Med., xx.xix. 

22. Gazzetto Med. d. Torino, 1897, vol. xlviii. p. 30. 

23. Ibid., 1898., xlx. pp. 31-35 Ibid., 1898, vol. xlx. p. 21. Ibid., 1897, vol. xlviii. p. 30. Clin, 
Med. d. Pavia, 1899, No. 11. 

24: Verhand. d. XIX. Cong. f. inner. Med. z. Berlin, 1901. 

25. Special. Path. u. Ther., Band ix., Theil 3, Abtbeil 2. 

26. Fortschritte d. Med., February 1, 1902. 

27. British Medical Journ.il, July 19, 1902. 

28. Medical Record, February 3, 1900. 


MALAEIAL FEVER IN TEXAS : THE FINANCIAL LOSS ARISING 
FROM THE DISEASE, AND ITS PREVENTION. 

By Albert Woldert, M.D., 

OP TYI^BR, TEXAS, 

At the present time in Texas the majority of the people are not 
afraid of malarial fever or its consequences, and in the rural districts, 
where the disease is more frequently found than in the cities, malarial 
fever seldom receives serious consideration. A few doses of calomel 
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and quinine may be administered, which stops the chills temporarily, 
but any recurrence of it a few weeks later is casually attributed to 
the drinking water or from breathing “ miasm,” and is thus looked 
upon as a fresh invasion. 

If one member of a family is stricken down with the disease, and it 
is transmitted to another member of the family, the origin of the sec- 
ond case is attributed to the same supposed causes as the first one, and 
so the disease is perpetuated. 

It is in those instances where the pallid face and protruding belly 
caused by an enlarged spleen, or the congestive type of the disease, be- 
comes apparent that much active interest is shown. 

The conditions necessary for the perpetuation of malarial fever in 
Texas might be said to be most excellent. It should be noted especially 
that before many years from this time a very large part of the extreme 
southeastern and southern portions of the State will be turned over to 
the cultivation of rice, and thus large areas will be covered entirely by 
water. Water • for rice irrigation stands on the ground for several 
weeks, and frequently from the middle of June to the end of August, 
or during a period when malarial fever may be said to be quite active. 

That the malarial carrying mosquito — Anopheles — may be found in 
these localities, I can state positively, for during a trip of several 
months’ duration in southeastern Texas (Jefferson County) last summer, 
I found no less than three different species of Anopheles abounding, and 
no less than four breeding-grounds for them within a radius of one 
square mile. 

In Louisiana (which adjoins Texas) there are thirteen different 
localities where rice canals are maintained and capable of flooding 
211,320 acres of land, or an area of 330 square miles. 

. In Texas developments along this line have just begun, and, besides 
several huge rice canals to be built, there are many rice canals, dis- 
tributed in different localities, and capable of irrigating 150,000 acres 
of land, or an area of 135 square miles. Five localities are: Terry, 
Trinity, Beaumont, Orange, and Port Arthur. 

Up to this time I have been able to obtain Anopheles in three different 
sections of Texas, as follows: (1) Central Texas, at Waco; (2) East 
Texas, at Tyler; and (3) Southeast Texas, at Beaumont. 

Three different species of Anopheles have been found, namely : (1) 
Anopheles quadrimaeulata or claviger (at Tyler and Beaumont) ; (2) 
Anopheles punctipennis (at Waco, Tyler, and Beaumont); and (3) Ano- 
pheles crucians (at Beaumont and Tyler). 

Having spent several months in and around Beaumont, in Southeast 
Texas, during the summer of last year, I had exceptional facilities for 
studying conditions regarding malarial fever there, and I shall speak 
at some length regarding this section of Texas. 
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Beaumont is a rapidly growing city of 17,000 people, situated on 
the west bank of the Necbes River, in Jefferson County, or in the 
extreme southeastern portion of Texas. The Neches River at Beau- 
mont is a stream of water probably 300 to 400 feet wide. 

Beaumont is situated in a level country, and the business and dwell- 
ing-houses extend directly to the river’s bank. On this west bank of 
the river, while there is an unbroken prairie country on the opposite side, 
there is an extremely dense forest, and a thick undergrowth of pal- 
mettos and high grass. The forest country on the east bank, being more 
or less flat, is subject to overflows from the river, and is thus frequentl}" 
under water. 

Toward the west, northwest, and north of Beaumont lies a level 
unbroken prairie for many miles. The land is very black in color, with 
a clay subsoil. In certain localities extensive marshes may be found, 
and after a heavy rainfall these marshes or “ dug-outs” are capable 
of holding water for weeks and even months. I have found Anopheles 
breeding in these marshes. 

During June and July the mosquitoes in the city of Beaumont were 
most annojing, and myriads of them could be seen collected in dark 
corners and out-of-the-way places in hotels, water-closets, and vacant 
store-rooms. . I examined hundreds of these, but found that there was 
not one Anopheles. All were Oulex. I have no doubt, however, that 
a more thorough search in the suburbs would have revealed Anopheles. 

Some time later, while on a fishing expedition some three miles east 
of Beaumont (Orange County, Texas), I had occasion at night to sleep 
in a mining camp situated in a dense forest. In this camp there were 
about eight or ten employes, most of whom had been suffering from a 
severe form of dysentery, probably due to filthy drinking water. With 
one or two exceptions, all the members of this camp slept entirely 
unprotected from the bites of mosquitoes, and none had suffered from 
chills because the Anopheles had probably not become infected. On 
several successive mornings in the tents I had no trouble in catching 
female Anopheles quadrimaculata. These Anopheles were, therefore, 
caught in a dense forest ; but I also caught them in houses situated in 
the open prairie country, six or seven miles from any timbered land. 

July, 1901, 1 spent mostly in the central portion of Jefferson County, 
Texas, and near a small railroad village of three or four houses. This 
railroad station is situated on an open prairie, which is so level that 
after heavy rains the water in shallow depressions or “ dug-outs” re- 
mains on the ground for weeks or until evaporation occurs. Toward 
the west about one mile there is a dense forest. 

It is essentially a rice country, and is fast becoming converted into 
the cultivation of this product, for which artificial irrigation is neces- 
sary. Many rice farms have what are known as " reservoirs,” capable 
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of holding large quantities of water, and kept for the purpose of over- 
flowing the land periodically. Around the edges of these reservoirs I 
found alg£B growing, and during July I searched many of them care- 
fully, but never found a single specimen of Anopheles larvae. In some 
of these marshes, however, I found myriads of Culex larvae. In this 
connection it must be noted that during the summer months there are 
thousands of aquatic birds (snipe, coot, crane, duck, killdee) which 
swarm around these ponds, and thus in a measure limit the number of 
mosquito larvae. 

During August, 1901, and while penning these notes, I made a search 
of the room for adult Anopheles, and on looking over the ceiling and 
walls, usually in the dark corners, succeeded in catching nine Anopheles, 
six of which were quadrimaculata (claviger) and three crucians. 
Culex were also present in the same rooms, but, strange to say. 
Anopheles were almost as abundant as Culex. 

While residing around this locality I had the opportunity of seeing 
several cases of malarial fever> 

About one-fourth of a mile north of this station I found two breeding 
places for Anopheles. The pools were formed by backwater in a 
marsh which extended along a railroad embankment. 

In Philadelphia I found a similar breeding pool for Anopheles along 
a railroad embankment. So far I have heard of no law in any State 
compelling railroads to either limit or to drain these pools along their 
line of travel. 

In this connection it might be noted that, as a rule, the Anopheles 
does not fly far for its food — probably not over one mile — therefore, 
it would not be unjust to compel railroads to drain these pools of water 
at least within a limited distance from cities and towns. 

In another pool of water some four or five hundred yards west of the 
former ones noted, I found another breeding ground for Anopheles. 
It was located in a marsh which had been recently flooded by a heavy 
rain. In this pool no algas was growing, and the larvge seemed to exist 
entirely on the green leaves of weeds or grass which extended out into 
the water for some distance. 

A few weeks later, and about one mile north of these breeding- 
grounds, I for the first time caught the larvm of Anopheles growing 
in small receptacles around an inhabited house. This time I found 
them in large quantities in a barrel containing a few gallons of rain, 
water and a few dead leaves. Culex were also present with the 
Anopheles larvse. 

In several of the fresh-water pools in which Anopheles larvse have 
been found I have also seen fish (pike and perch) swimming about, and 
in fact, have watched them both thus living and developing together in 
small pools of water for over three months, so that for this and other 
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reasons, I have come to jilace small reliance on fish as a means of exter- 
minating Anopheles. 

Probably one of the most frequent questions askerl one who holds 
that infection in malarial fever occurs through the bite of an infected 
Anopheles is “ how can it be explained that malarial fever occurs dur- 
ing the winter months when there are no mosquitoes and in those 
regions where mosquitoes do not abound.” 

For the latitude of Philadelphia, at least, I think I have been able 
to prove^ that mosquitoes do live throughout the entire winter. It 
cannot be gainsaid, however, that malarial fever does occur during the 
cold, winter months, and sometimes manifests itself immediately after 
the breaking up of extremely cold weather when the ground has been 
covered with snow and ice. While in Philadelphia I thus saAV a case 
which had developed after a severe blizzard. In this instance for 
several days previous to the onset of the chills the weather had been 
quite warm, or like spring, with cold nights and warm days. The 
history of this case may be detailed as follows : 

T. C., aged fourteen years, a patient of Dr. A. H. Davisson, had come . 
to the Out-patient Department of the Children’s Hospital of Philadel- 
phia, on February 27, 1901, giving a history that two years previously 
he had lived in Delaware County, Pennsylvania, and during June and 
July had suffered from chills, occurring ever^^ two days, followed by 
fever, and continuing for about one week. His younger brother living 
in the same house was also similarl}’- affected at that time. In June or 
July of 1900 (year previous) he again had chills, coming on about 
11 A.M., and followed by fever lasting two or three hours. For this 
attack he took quinine for about one week, after which he felt per- 
fectly well. During the winter he was employed in a large dry goods 
house in Philadelphia, and remained in good health until February 20, 
1901, when he had a hard, shaking chill at 11 a.m., which recurred two 
days later, and was followed by fever and sweats. On February 27th 
the blood was selected, and stained witli eosin and methylene blue. 
One group of tertian parasites almost full grown were found. The pig- 
ment was scattered throughout the body of the parasites in very fine , 
granules. 

The second case occurred during the past winter in Texas, and, as in 
the first case, previous to the onset the weather had greatly moderated 
after a severe freeze, and the atmosphere was like that of spring, with 
warm days and cool nights. The history was as follows : 

Patient, Mrs. E. H., aged forty-six years, had recently come to 
Texas from Tennessee. She stated that in July of the previous year 
she had suffered from a chill each day for several successive days. She 
took a few doses of quinine, and the chills then recurred every two 
days, disappearing at the end of one week. At this time two of her 
children also suffered with chills and fevers. Patient felt well during 
the winter until February 20, 1902, when she had a shaking chill at 
3 P.M., followed by fever and sweats. A second chill occurred two 
days after the first one, and still another chill two days later. At this 
time the blood was selected, and stained with carbol-thionin. A double 
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tertian infection was evident, there being more than one group of pig" 
mented parasites present. The parasites were abundant, sometimes as 
many as four of them being present in one microscopic field. 

In these two cases I believe the evidence points toward the attacks 
of malarial fever during the previous year as the initial invasions, 
while the occurrences during February were relapses. The two cases 
demonstrate too clearly the inefficacy of a few doses of q^uinine in per- 
manently eradicating the disease. 

The latter case is most interesting in many respects. It emphasizes : 
(1) the highly infectious nature of the disease, since she stated that two 
of her children had also been afflicted at the same time in the previous 
year ; (2) the carelessness displayed by the patient in continuing the 
quinine treatment ; (3) the refractive power of the malarial parasite 
against the specific action of quinine; (4) the tendency of the disease 
to relapse ; and (5) the history of the case explains how easy it would 
be for a patient to have chills and fevers in regions where there were 
no mosquitoes. In my opinion, this patient was never cured of malarial 
fever in Tennessee, but harbored the malarial parasites in the blood all 
during the winter, finally bringing them with her to Texas, when, upon 
the advent of warm weather, she became attacked by an increased 
number of the same^parasites. It is also interesting to note that shortly 
after the mother’s attack in February of this year her two children also 
began to have chills and fevers, which came on every two days. 

As to the question regarding the existence of malarial fever in local- 
ities where there are no mosquitoes, one cannot be positive in sa3dng 
that “ where there are no Anopheles there is no malarial fever,” 
since this latter case illustrates how the disease may be transported for 
over a thousand miles. One might, however, be safe in saying that 
“ where there are no Anopheles there are no autochthonous cases of 
malarial fever.” 

Malarial fever might occur in the Arctic zone without the aid of 
mosquitoes. 

One thing is known — that every person whose blood contains malarial 
parasites does not necessarily have fever or chills. In fact, it has been 
calculated® that at least 250,000,000 malarial parasites must be present 
in the blood of the patient in order to bring on an attack of fever and 
chills. 

Just how long the parasites may lie dormant in the system without 
producing untoward symptoms is not known. One case has been spoken 
of in which malarial parasites had been dormant for two years, and 
upon the patient taking violent exercise (mountain-climbing in a 
foreign country) a recurrence of the disease came on. On examining 
the blood the same type of parasite was found as those two years 
previously. 
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We sometimes liear of regions in wliicli there are said to be no mos- 
quitoes. This claim might, perhaps, be proved for a limited number of 
sections during certain periods of the winter months. Such claims 
might be set forth by promoters in the interest of health resorts to catch 
the incredulous, but must be accepted by scientists with a very great 
deal of hesitancy. Frequently I have been told by families in which 
malarial fever was prevailing that they had not been bothered by mos- 
quitoes, but on going into the house and making a search have found 
Anopheles filled with blood hanging on the ceiling or walls of the 
sleeping-rooms. I have repeatedly had patients to tell me they could 
feel nothing, although at the time I could see an Anopheles lay hold 
and fill herself with blood. 

Koch has claimed* that malarial fever is more prevalent among 
children than among adults. For instance, in one village in mid Java 
he found that adults remained apparently healthy, but among 86 
children examined 9.2 per cent, showed malarial parasites. In another 
locality, of 141 children examined 12 jier cent, were malarious, while 
in still another region, of 189 examined 22.8 per cent, were malarious. 
He, therefore, declared “ that by examining the blood of children an 
absolutely trustworthy knowledge of the prevalence of malaria in a 
given community may be determined.” 

Since young children, as a rule, do not have shaking chills the dis- 
ease may pass on into the congestive form before its real nature is dis- 
closed. In the case of children, therefore, the therapeutic or “ quinine 
test ” becomes most unreliable as a diagnostic measure in disclosing the 
disease. 

Statistics regarding the different types of malarial fever prevailing 
in Texas are most incomplete, for the reason that here it is uncommon 
in general practice to make a diagnosis of the disease by a microscopic 
examination of the blood. Probably the most accurate statistics regard- 
ing this question may be obtained from the John Sealy Hospital of 
Galveston (Department of Medicine, University of Texas), where a 
microscopic examination of the blood is more frequently resorted to 
than in many other institutions. For three years past’ the report is as 
follows : 


Year 1899. 

Y'ear 1900. 

Year 1901. 

Tertian malarial fever, 64% 
Quotidian " 4 " 

Aiativo-autumnal " 10 “ 

Pernicious “ 6 “ | 

Chronic “ 14 “ 

Tertian malarial fever, 82% 
JEstivo autumnal “ 9 " 

Pernicious " 2 " 

(hemorrhagic) " 1 “ 

Chronic " 3 

Tertian malarial fever, 40% 
JEstivo-autumnal “ 54 “ 

1 Pernicious “ 1 “ 

Chronic “ 4 “ 

Total number deaths, 3 

Total number deaths, 4 

Total deaths, none. 
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At the hospital of the St. Louis Southwestern "Railway, of Tyler, 
Texas, no absolute records are kept in regard to the type of malarial 
fever admitted, but an estimate based on clinical evidence alone is 
about as follows: tertian chills, 66.66 per cent.; quotidian chills, 
16.66 per cent. ; quartan chills, 1 per cent, to 5 per cent. ; irregular 
type and seven-day chills, 8 per cent. 


Statistics op Malaeial Fever as Observed in one Hospital op 
East Texas. (Hospital of St. Louis Southwestern Railway, 
Located at Tyler, Texas.) 


Year ending June 30, 3S90 
“ ■■ “ 1897 

“ '• “ 1898 

“ “ ■' 1899 

■■ " “ 1900 

« .. jgm 


Total number 
of patients 
. treated in 
hospital. 

Number of 
cases of 
malarial 
fever. 

percentage of 
patients 
aflected by 
malarial fever. 

2279 

3424 

62% 

1739 

816 

47 “ 

1701 

994 

58 “ 

2362 

1303 

55 “ 

1686 

951 

56 “ 

1588 

815 

51 •' 

11,355 

6303 

Generali 01 
average/ 


Number of deaths from malarial fever from June 30, 189C, to June SO, 1901, were 3. 


It may be interesting to note in connection with this last-named hos- 
pital that during the year from 1896 to 1897 a total of probably over 
26 pounds of quinine were given to patients for malarial fever and other 
diseases, without ever having produced a single case of haunoglobinuria 
or hematuria ; and, further, that of the 5 cases of hiemoglobinuria 
treated from 1893 to 1896 inclusive, all took quinine, and all recovered. 

On account of the fact that at this time Texas has no State Board of 
Health, and keeps no correct data in regard to vital statistics (!), and on 
account of the fact that malarial fever heretofore has not received the 
attention which it is destined to receive, there has been no effort on the 
part of the cities in the State to determine its prevalence, therefore the 
absolutely correct financial loss to Texas from malarial fever at this 
time cannot be learned. 

In this paper I have made an attempt to estimate this loss, by select- 
ing the records as preserved in at least nine different localities of the 
State as follows : (1) The statistics from the hospital of the St. Louis 
Southwestern Railway in East and including Central Texas, which 
receives patients covering a distance of about 300 miles ; and (2) the 
statistics from the seven different army posts in Texas, which are located 
all along the western border of the State, a distance of 600 miles. Sta- 
tistics from the John Sealy Hospital, at Galveston, represent only the 
percentage of cases treated in the wards of the hospital, and not the 
percentage of population for the whole city of Galveston. 
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Statistics of Malarial Fever as Observed in the Hospital, 
Department of Medicine, University of Texas (John Sealy 
Hospital of Galveston, Texas). (South Texas.®) 


I 

Year 1899. ' 


1. Total number of patients 
treated in the wards of I 
hospital, 1645. 

I 


Year 1900. ' 

Year 1901. 

1. Total number of patients ; 
treated in the wards of 1 
hospital, 1738. j 

1 1. Total number of patients 

1 treated In the wards of 

i hospital, 1115. 


2. Total number of cases of 2. Total number of cases of 
malarial fever, 141. ^ malarial lever, 193. 


2. Total number of cases of 
malarial fever, 72. 


3. Percentage of patients af- 
fected with malarial fever, 
1 to every 12. 


3. Percentage of patients af- 
fected with malarial fever, 
1 to every 9. 


3. Percentage of patients af- 
fected with malarial fever, 
1 to every 15. 


The hospital of the St. Louis Southivesteru Railway receives patients 
from points all along the entire line of the road from Texarkana, in 
the extreme northeastern portion of the State, to Gatesville, in Central 
Texas, a distance of nearly 800 miles. The total number of employes 
on this road in Texas during the year ending June 30, 1901, was 1661, 
and the total number of cases of malarial fever brought into the hos- 
pital was 375, or 22 per cent., or 1 case of malarial fever to every 5 
employes. 

The total number of employes on this roacl during the year 1901 for 
the States of hlissouri, Arkansas, and Texas was about 3996. For 
Arkansas and Missouri, 2335, and for Texas, 1661. The total number 
of cases of malarial fever from Missouri, Arkansas, and Texas during 
this year was 815, or 20 per cent, of all employes. During the year 
1900 the number of employ4s being about the same (3996), the total 
number of cases of malarial fever brought to the hospital was 1303, 
or 32 per cent, of all employes. 

It should be noted that these figures are only for those employes 
brought into the hospital. Probably half as many were treated by 
local surgeons at different stations all along the route of the road. 

According to these statistics, the total number of employes (general 
average 26 per cent.) incapacitated for the previous six years would have 
been 9342. If a day’s labor is valued at $1.50, and each patient lost 
on an average ten days from work on account of sickness from ma- 
larial fever, the total financial loss to the employes of this railroad 
would have amounted to $23,335 annually, or a grand total for six 
years (1896 to 1901 inclusive) of $140,000. 



Statistics op Malarial Fever as Observed in Seven Dipperest Army Posts in Texas (West Texas). 
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In the United States army posts in Texas the percentage of soldiers 
affected by malarial fever for twelve years (1885 to 1897) was 1 person 
to every 7; at the hospital of the St. Louis Southwestern Railway, 1 to 
every 5. Taking these nine (except John Sealy Hospital) localities as 
a guide to the prevalence of malarial fever throughout the entire 
State of Texas, it is found that 1 person to every 6 falls ill of malarial 
fever. 

Personally I believe that these statistics throughout Texas do not 
represent the true proportion of cases of malarial fever, and that they 
are too high because the diagnoses were for the most part based on 
faulty methods — clinical symptoms. One may perhaps come nearer the 
true status of the condition by dividing the number of cases into one- 
half. For the nine districts cited, the average person affected by 
malarial fever in Texas would then be 1 to every 12 ! 

Estimating, therefore, that each person afflicted (1 in 12) loses on 
an average of ten daj's from sickness, and valuing a day’s labor at 
81.50, and considering the population of the State to be 3,200,000 
(census of 1900 gave it over 3,200,000), it is found that the financial 
loss (estimating that each patient pays in medical fees 85.00) to the 
people amounts each year to the enormous sum of 85,333,320 ! 

In order to prevent malarial fever in any community, it is first neces- 
sary that one should start out by upsetting the ancient ideas regarding 
the manner in which the disease is contracted. Ronald Ross, working 
in India and Africa, proved that malarial fever was contracted through 
the bite of an infected'mosquito — Anopheles. Later, Marchi.nfava and 
Bignami, in Italy, and Koch, in Africa, confirmed the discovery of 
Ross ; and still later, Thayer and myself, in America, and Guiteras, in 
Cuba, confirmed the work of Ross. 

It thus appears that up to this time the burden of proof rests upon 
those who hold to the opinion that infection in malarial fever occurs 
through other avenues than through the bite of an infected Anopheles. 
Until that time does come it should be the aim of everyone to lessen 
the danger from this disease by fighting against at least one known 
agent. 

At this time it can be safely said that the malarial parasite does not 
propagate itself in lowlands, marshes, or swamps ; that a moist and hot 
climate does not favor the development of the malarial parasite per se ; 
that the malarial parasite does not breed either in the soil or in the 
water of marshes ; that it is impossible to contract malarial fever 
through the inspired air. As stated by Ross, “It is the malarial car- 
rying mosquito and not the malarial parasite that flies through the air.” 
The proposition stated in a positive sense would be that malarial fever 
in man can be contracted in only one way (so far discovered), and that 
is through the bite of an infected Anopheles. All else is theory. 
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It appears that man himself acts as the sole intermediate host in the 
life history of the malarial fever (the mosquito in this sense acting as 
the definitive host). 

It has not yet been established that the malarial parasite of the lower 
animals can be communicated to man. Therefore, to get rid of human 
malarial fever it is only necessary to destroy the parasite in the blood 
of man. 

Koch selected® the lower animal which he thought most nearly 
akin to man — the ape (hylobates agilis and hylobates syndactylus) — and 
b}”" injections of blood from a case of tertian malarial fever, endeavored 
to transmit malarial fever to them, but none of them contracted the 
disease. 

The inoculability of the disease having been fully established, the 
question of prevention can he considered with better prospect for its 
eradication. In other words, the task devolves upon the State or 
municipality to purge its domain of this easily preventable disease. 
Being a preventable and highly inoculable disease, boards of health 
should make it compulsory on the part of physicians to report all cases 
of malarial fever. If necessary, appropriations should be made to 
combat the disease in each county throughout the United States. In 
New York City an appropriation of $10,000 has been asked for this 
purpose, and to be employed in that municipality. 

The laity must be educated so that each person who has malarial 
fever will fully understand just how he becomes a menace to his neighbor, 
and who by this means will not readily rebel against the restrictions 
imposed upon him. 

Health officers should insist that all instructions given by them be 
carried out to the letter. Proper penalties should be provided. 

There appears to be two direct ways of attacking this disease. Prob- 
ably the quickest way would be to protect each and every case of 
malarial fever by means of a closely fitting mosquito netting, especially 
at night, since the Anopheles seldom bites during the daytime. In 
this way the malarial carrying mosquito could not become infected and 
would be harmless. In the case of those who already have the disease 
the parasites should be attacked by large doses (4 or 5 grains of 
quinine in hydrochloric acid solution) repeated every three or four 
hours. Microscopic examination of the blood should be made every 
week or two, and the quinine continued until all parasites are gone. 
In this way those cases which now go through the winter and relapses 
will be prevented. A close surveillance should be kept over new 
arrivals from districts in which the disease prevails. This duty becomes 
more apparent in cities near the sea-coasts, in order that fresh impor- 
tations may be prevented. 

Lastly, attempts should he made to destroy as far as possible the 
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breeding grounds and larvaj of the Anoplieles. A thorough system of 
drainage offers the best promise. 

According to my experience, the larvm of the malarial carrying 
mosquito may be found only in the outskirts of cities or rural districts, 
and usually in small slowly flowing streams of fresh water containing 
algse or greenish moss. 

In order to destroy the larvm of mosquitoes," I have found by certain 
experiments, carefullj’^ conducted, a strong solution (say 1 pound to 
10 gallons) of tobacco in kerosene oil most efficient. This solution 
may contain the active principles (nicotine and nicotianin — both prac- 
tically insoluble in water) of tobacco, but whatever it may be, this solu- 
tion killed mosquito larvse more quickly than did plain kerosene oil, or 
kerosene oil containing cam 2 )hor or naphthalin. This solution is cheap, 
is j^ractically non-poisonous, and can be obtained everywhere. All 
substances used for the destruction of these larvaj should be applied 
once every two or three weeks, and need frequent agitaiion in order that 
they may spread over a wider area than would otherwise be the case. 

By combating the disease with these or better methods, those who 
come after us in Texas and elsewhere fifty years hence it is to be hoped 
may view malarial fever with that complacency of security which we 
at this time look upon yellow fever. 

Note. — Jly thanks are tendered Dr. C. A. Smith, Chief Surgeon of 
the St. Louis Southwestern Railway Hospital, of Tyler, Texas; Dr. 
Lester Smith, and to the clerk of the hospital, Mr. J. W. Smiley, for 
statistics. 
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UPON THE ASSOCIATION OF EPILEPSY AND HEAET DISEASE. 

By T. L. Ohadbourne, M.D., 

ASSISTANT PHYSICIAN AT THE OHIO HOSPITAL FOR SPILEPTICS, GALLIPOLIS, OHIO. 

(From the Pathological Laboratory of the Ohio Hospital for Epileptics.) 

Introduction. From time to time the assertion has been made 
that heart disease is a cause of epilepsy. As a consequence, the term 
“ cardiac epilepsy ” has come into vogue with the implication that this 
is a fo'i’m of epilepsy sui generis. These claims have been repeated so 
often of late that a review of the subject, with the addition of any 
observed facts, will perhaps be of interest, especially in view of the 
circumstance that no detailed report has been published in this country ; 
indeed, comparatively few papers have ajipeared in English. Statis- 
tics bearing on the frequency of heart disease and epilepsy in com- 
bination are not very easily secured. Stintzing' claims that 1 per 
cent, of all his patients with heart disease had epilepsy, and that 
of 63 epileptics only 2 had heart disease. The Report of the Ch'aig 
Colony for Epileptics for 1901 states that of 1050 entrance examinations 
nearly 8 per cent, had clinically demonstrable valvular lesions, while 
nearly as many had minor cardiac disturbances, as irregularity, etc. 
An analysis of the post-mortem records of this hospital does not give 
quite such high figures. In 190 autopsies we found but 9 valvular 
lesions, and our experience corresponds with that of Gowers,^ who 
thinks that organic heart disease is not more frequent in the subjects 
of epilepsy than would be expected from its general distribution. 

Historical and Critical Review. While, as Mahnert^ remarks, 
the literature of cardiac epilepsy is young, it is not inconsiderable. 
Litre'* seems to have been the first, in 1834, to have mentioned heart 
disease and epilepsy in connection, stating that affections of the right 
heart may sometimes be the cause of seizures in young children. A 
case in which an improvement in a heart lesion brought about an amelio- 
ration of coexisting fits was reported by Delasieuve,^ in 1852, Prom 
this date to the time when Lemoine,*® in 1887, published the article 
which has given rise to most of the recent discussion there are scat- 
tered references to the subject. It was thought by Lepine® that epilepsy 
might be due to congestion. He based his conclusion upon the 
improvement obtained from the use of digitalis. Knovenagel’ claimed 
to have seen a case in which a patient had epileptic attacks in the 
course of an acute rheumatism concurrently with signs of insufficiency 
thought to be due to myocarditis, and 'disappearing with the recovery 
of the heart. He admits, however, that the fits were “ not quite 
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typical.” Writing in 1893, Gowers® tliouglit that fainting attacks due 
to heart disease sometimes were on the border-line of epilepsy, and no 
doubt some of them Avould pass into epilepsy if not relieved. How- 
ever, in the last edition of his Epilepsy and Convulsive Diseases he 
states that an abnormal condition of the heart is not met with in a 
sufficient number of cases of epilepsy to indicate a definite relation to 
the idiopathic disease. 

There are also a good many observations as to the connection of 
arterial disease and epileptic attacks, Balfour® stating that all slow 
pulses, however caused, may result in pseudo-epileptiform or in 
psendo-apoplectiform spasms. The English journals contain several 
references to this subject of slow (infrequent) pulse and epilepsy, as 
Tyson,'® Boyce," Gibbings," Bristowe.'® These authors treat the' sub- 
ject almost entirely from the clinical point of view, and seem to favor 
the opinion that the bradycardia is in some waj’’ responsible for the 
attacks. However, a case was reported by R. L. Jones'^ where mitial 
regurgitation and slow pulse coexisted with epileptic attacks, and in 
which the infrequence of the pulse was thought to have been of neuro- 
pathic origin. Hoarder'® reports a case (with autopsy) of aortic 
regurgitation, with epileptic seizures, and St. George Mivart'® one in 
which swoons of the epileptic type came on in a patient with heart 
disease upon stooping. It was thought by Crocq" that vessel changes 
in the brain might occasion such attacks, and Ballet’® had seen epilep- 
tiform fits in a patient the subject of Graves’ disease. 

In 1887 Georges Lemoiue’® published an article entitled “ De 
I’Epilepsie de Origin Cardiaque et son Traitmeut.” This author is the 
most outspoken advocate of epilepsy of cardiac origin, and holds that 
there are two distinct types of the disease — one due to cerebral conges- 
tion and the other to cerebral amemia. He cites the fact that pro- 
found hemorrhages in animals give rise to vertigo, syncope, and some- 
times convulsions. Illustrating the cases due to congestion of the brain, 
Lemoine gives two examples of mitral regurgitation. The first instance 
had to do with a man, aged thirty-five years, without neuropathic hered- 
ity and with no other known exciting cause, who had had heart disease 
fourteen years and epilepsy for three years. The attacks were, as a rule, 
brought on by lying down. In the second the sequence was rheuma- 
tism, pain in the heart region, mitral regurgitation, and then epileptic 
attacks, with cardiac aura. In both these cases the attacks improved 
greatly after the use of digitalis. The third case, which Lemoine 
thinks proves the existence of cardiac epilepsy due to brain antemia, 
occurred in a patient who had symptoms of aortic disease at twelve 
years, and developed fits, with cardiac aura, beginning in the fifteenth 
year. Treatment with caffeine brought about great improvement. 
Lemoine thinks the attacks following heart disease are not quite similar 
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in all respects to ordinary grand mal, and he maintains that as our 
knowledge increases we shall have fewer cases of idiopathic epilepsy 
and more of those with known cause. 

The case of a man, aged twenty years, who had first syncopal and 
then epileptic attacks is reported by Laache.'® Here the autopsy 
disclosed chronic endomyocarditis. 

Huchard,^^ in 1889, ascribed epileptiform attacks occurring in con- 
nection with slow pulse to sclerosis of the vessels of the heart and of 
the nervous system. 

Analyzing a series of 904 epileptics, E. MendeP® states that 5.8 per 
cent, were late epilepsy, by which he means epilepsy of onset after the 
fortieth year. Among these heart disease preceded the onset of the 
seizures two or three times ; but in another place ( Versammlung der 
Deutsche Naturforseher, 1893) he claimed that the two diseases had no 
connection. In the discussion at this meeting von Leyden concurred 
with Mendel’s views, but Klemperer dissented. 

In 1893 Rosin^® reported a case of myocardial degeneration, in the 
course of which the patient had, between the forty-ninth and fifty- 
ninth years, eight attacks indistinguishable from true epilepsy; the 
last of these seizures was fatal. From a study of this and “ about 
twelve ” similar cases the author concluded that this form of epilepsy, 
depending upon disturbed cerebral circulation and the consequent 
impairment of nutrition, might be due to any form of heart disease if 
other causes could be excluded. It occurs, however, most commonly 
in myocardial degeneration and arterio-sclerosis. An individual 
predisposition is generally present, this author says, as epilepsy is 
rather rare in diseases of the heart. Similar to this example of 
Rosin’s is the case of a young man reported by Pritchard.^* The 
patient, aged twenty-three years, with marked hereditary neurotic 
taint, suddenly began to have attacks of palpitation, at first with 
vertigo, pallor, and transitory unconsciousness ; later, grand mal and 
petit mal developed. 

In a discussion on a paper by Luntz'® dealing with an instance of 
Adams-Stokes’ disease, in which an improvement in the condition of 
the heart muscle brought about a cessation of the attacks, Kornlow 
and Butzke claimed that the fits were accidental or syncopal. 

Three cases are cited by B. Naunyn,^® in which he thinks it was clear 
that the fits were due to cerebral ansemia induced by disease of the 
vascular system. They were all in old men — two of them with 
arterio-sclerosis and one with aortic regurgitation and chronic endo- 
carditis. One of these patients had attacks if he sat up suddenly, 
and in all of them compression of the carotids brought on convulsions. 
Naunyn tried compression of these arteries in young people, but with- 
out other effect than slight vertigo. This agrees with the experience 
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of Concato,^’ who also found that he could induce seizures in an 
epileptic, aged sixty years, by compressing the carotids, but that he 
could not do so in young people. Among the many cases of brain 
antemia which have been reported, Naunyn thinks some of them were 
associated with true epileptic attacks, and cites those of Corkey and 
Hubbarty, and Luntz. AVith this last statement LauterbacF® agrees. 
He thought, too, that he could see improvement in an epileptic, aged 
eighty years, with general arterial sclerosis, when digitalis was given. 
Tebaldi^’ also held that arterial anremia and venous congestion were 
pathognomonic of epilepsy. MahnerP thinks that the causal relation 
of disease of the heart or vessels to epilepsy is proved by the improve- 
ment of the epilepsy with the gain in the condition of the circulatory 
apparatus. He differs from Lemoine,^* claiming that such attacks are in 
all respects similar to true epilepsy. Mahnert gives details concerning 
three cases of his own — all old men, with marked arterio-sclerosis and 
heart lesions — each of whom was improved by medication directed to 
the heart disease. This author discriminates sharply between attacks 
associated with valvular lesions in young people and those of old 
people in whom disease of the vessels is also present, and would make 
for the latter a new class of “ senile arterio-sclerotic epilepsy.” In the 
case of those with heart disease only he thinks the attacks are the 
result of disturbed circulation. For the arterio-sclerotic cases he 
offers the new and ingenious explanatiou that the attacks are most 
common if the small vessels in the brain are affected, and that the 
paroxysms are caused by injury to the ganglion cells from the impact 
of the stiffened vessels at each impulse of the heart. In this category 

0. L. Allen^' added four cases of epilepsy with senile arterio-sclerosis, 
and held with those who claim such cases to be the result of heart, i. e., 
of circulatory, disturbance. 

That epileptic seizures may be due to circulatory disease other than 
valvular lesions or arterio-sclerosis is made probable by the experience 
of H. Beer” and A. Smith,” the former reporting an instance of attacks 
with apparent recovery, due, he thinks, to hypertrophy and dilatation 
of the heart without valvular lesion or arterio-sclerosis ; and the latter 
thinks he can show that the cardiac dilatation of chronic alcoholism is 
sometimes the cause of epileptic fits. 

In 1899 R. Stintzing®* reviewed critically the evidence for and 
against the existence of cardiac epilepsy. He holds that there are 
several possibilities to be taken into account : 

1. Both the epilepsy and heart disease may be the result of the same 
cause, as syphilis, Basedow’s disease, or alcohol. This, however, seems 
unlikely. 

2. One may cause the other (a) by itself, or (6) with the aid of some 
other disease. While epilepsy might occasion a temporary dilatation 
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of the heart, it could hardly cause a genuine heart lesion. On the 
other hand, it seems not unlikely, a priori, that heart disease might 
cause epilepsy, if we have in mind the common explanation of fits 
as due to vasomotor disturbances and the fact that late in heart dis- 
ease convulsions are sometimes present. But in order to establish 
this causal relation it must be shown (1) that the heart disease precedes 
the epilepsy ; (2) other causes must be excluded ; (3) the coincidence 
must be frequent ; (4) an improvement in the heart disease must cause 
an improvement in the fits. The first and fourth of these conditions 
seem to be met in many cases. It is, however, never possible to exclude 
all the causes. The coincidence is not very frequent. 

3. They may have no relation to each other. 

4. As a rule, epilepsy has but little effect on lieart disease, but heart 
disease may aggravate the epilepsy or give it a peculiar character, as 
an angina, before or after the attacks. While the author warns us at 
the beginning of his paper that he will agree with Binswanger''® that 
no causal nexus has been established, he seems really to grant that 
heart disease may be a factor, as he says, in conclusion : “ The occur- 
rence of heart disease and epilepsy together is, as a rule, accidental. 
When they do coexist the heart disease is not the sole cause of the 
epilepsy, but other factors, as alcoholism, heredity, etc., are also present. 
Heart disease and arterio-sclerosis may, however, favor the occurrence 
of epilepsy by causing circulatory disturbances (anremia of tlie cortex). 
Particularly is this true of senile epilepsy.” 

Senile and cardiovascular epilepsy are discussed by F. Schupfer,” who, 
after a brief report of nine cases, turns to the consideration of the condi- 
tions of the vessels of the head during epileptic seizures. While Betcherew 
XN'euroiogischesCeniralblatt, 1895 and 1897) found that during artificially 
induced fits the pressure in the cerebral arteries and in the cerebro-spinal 
fluid was increased, other experiments have given such confusing results 
that we can only say that during epileptic attacks the pressure conditions 
are very various. But it is not proved that epileptic spasms do not cause 
angemia. There are several conditions of the cerebral circulation to 
be considered : (a) Complete ischa3mia (tying all four of the cerebral 
vessels). This, as shown by Tenner and Kussmaul, causes convulsions, 
which are not, however, typical epilepsy, as they do not run a regular 
course. Perhaps this fact may throw some light on the irregular forms 
of attacks, (b) Much the same is to be said of passive congestion from 
ligating the jugular veins, (c) Partial ischaemia by closure of the 
carotids has been shown by several authors to be capable of bringing 
on an attack, though it failed in Schupfer’s hands. Partial ischaemia 
from thrombosis, etc., within the skull is frequently signalized by con- 
vulsions if the plug is not near enough the beginning of the Sylvian 
artery to cut off transmission by injury to the basal structures. If the 
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arteries are healthy, only dizziness results when the carotids are com- 
pressed ; if, however, the heart is weak, it is conceivable that blood 
enough might not be sent to the middle and anterior portions of the 
brain, and convulsions would result, but these would be only of the 
tonic type. If, in addition to the weak heart, the end vessels are 
sclerotic, compression of the carotids may result in the same' signs as in 
the case of thrombosis of the vessels — i. e., typical fits of the cortical 
variety. This author thinks that under favorable circumstances severe 
heart disease may bring about the same conditions as closure of the 
carotids. There is the further possibility that the pressure which was 
applied to the carotids may have caused the fits by irritation of the 
cervical sympathetic or by pressure on an epileptogenic zone. Schupfer 
concludes that we may have, aside from irregular fits due to vascular dis- 
ease, typical epileptic spasms when in the presence of heart disease there 
is sclerosis of both the larger cerebral vessels and their terminal twigs. 

The theory that cerebral congestion may have a part in the causation 
of epileptic seizures is opposed by A. Bier,*® who says that by placing 
a rubber band about the neck the venous congestion of the brain may 
be increased almost at will. That Bier’s procedure did really cause 
congestion was proved by the case of an epileptic with an aperture in 
his skull, in whom the brain could be made to well up as much when 
the band was applied as when the patient had a fit. This artificial 
congestion, tried upon ten epileptics, was found to be borne extremely 
well by them ; indeed, the author thinks that it rather diminished the 
number of attacks than otherwise. In a discussion of Kedlich’s““ paper, 
in which it was maintained that there is a genuine senile epilepsy 
aside from that due to symptomatic causes, Schlessinger said that his 
idea, based on long observation, was that heart disease and epilepsy 
occurred together only accidentally. 

The majority of the authors quoted seem to be more or less definitely 
committed to the theory of the existence of cardiac epilepsy. The sim- 
plicity of Lemoine’s view that cardiac epilepsy is solely a question of 
cerebral anfemia or congestion evidently has not escaped unscathed 
the criticism of the later writers, and it is extremely doubtful if the 
matter is byjany means so easy of explanation as Lemoine thought it to 
be. From a general survey of the whole subject it seems plain that 
Mahnert greatly helped to define the problem by insisting that there 
were two classes of cases — one occurring in young people with heart 
lesions, and the other in older ones who have involvement of the 
vascular .system as well (the arterio-sclerotic cases). The instances of 
the young patients with no other known cause than the valvular affec- 
tion seem to present the simplest problems, but are, as a matter of 
fact, the most difficult of explanation. That such valvular heart 
lesions may very well bring about altered conditions in the cerebral 
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circulation is reasonable enough, but the connection of such disturb- 
ances with epilepsy seems to rest largely upon presumptive evidence. 
Most of the arguments that refer to disturbances of the circulation 
apply to both the juvenile and the senile cases, and are based chiefly 
on clinical grounds. One of the strongest points is the improvement 
that results from a betterment in the condition of the heart. For the 
fact that improvement does take place we have the authority of many 
competent observers (Delasieuve, Lepine, Enovenagel, Lemoine, Luntz, 
Mahnert, A. Smith, Lauterbach). It will be noted that some of the 
cases are explained by a reference to disturbed circulation without any 
attempt at more definite reasoning, as Mahnert, in the simple heart cases ; 
H. Beer, A. Smith, and in Ballet’s case of epilepsy in Graves’ disease. 
When the explanation takes a more specific turn we find the authori- 
ties divided ; Lemoine, Mivart, Lepine, and Kussmaul, ascribing the 
attacks to congestion, while Schupfer and others take the ground 
that epileptoid seizures occurring in the course of congestion of the 
brain are not true epileptic fits, and that when they are caused by 
experiment they do not run a typical course (Kussmaul and Tenner). 
Still more extreme is the position taken by A. Bier, that congestion 
rather diminishes than increases the attacks. 

Most effort has, however, been devoted to the attempt to establish 
a connection between anremia of the brain and the epileptic attacks. 
Ansemia might, of course, be the result of some of the heart lesions, 
as aortic regurgitation, but seems a priori to be the condition most 
likely to occur with arterio-sclerosis. While experimentation has 
given rather more encouragement here than in the case of conges- 
tion, most of the evidence is again clinical. Cutting off the -whole 
blood supply of the brain will cause convulsions, but not true 
epileptic fits. It is claimed that partial ischremia will do the same 
thing, as is proved by the fact that thrombosis in the cerebral arteries 
is frequently ushered in by convulsions. That this holds true, at 
least in part, for arterio-sclerotic epilepsy, is shown by the occurrence 
of fits upon the closure of the carotids in such people (Naunyn, 
Concato, Kussmaul). To this conclusion is urged the objection that 
these fits may be due to pressure on the vagus or on an epileptogenic 
zone, which, as Schupfer points out, may cause spasms. Clinically, it 
is assumed that conditions causing anremia have fits as a result 
(Naunyn, Lemoine, Lauterbach, Schupfer, and the English authors). 
That this is not always so is shown by the results of ligation of the 
carotid undertaken as a cure for epilepsy, which seems never to have 
made the fits any worse. 

The questions of congestion and anasmia do not exhaust the possi- 
bilities. Cardiovascular disease might cause vasomotor spasm in the 
brain, though this theory is largely given up; or it might cause 
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clianged prcssiire in 11 , c cord, ral nttci-ios (Betel, cron-), or iriilnlion of 

.0 v„g„s (Car erolli-). To those ,„„st be a.hlodi„l„„irili„n M 
the l,ra,„ (Lath, Rosm), and in the case of arterio-selerelie epilepsv 
(iirect injury to tlie ganglion cells (iMalinert). 

riie (lifliculty of settling on any theory iliat is at all satisfactory is 
made manifest by a consideration of the large grouji of observers ivho 
are unable to see any connection at all betiveen the two conditions 
(Binswanger, Schlcssingcr, von Leyden, Jvornlow, Butzke, Stintzing). 

PihiisoNAL OnsihUVA'rroNS. In our experience at the Oliio Hospital 
for Epileptics the occurrence of valvular lesions of the heart does not 
seem to bo much more common among epileptics than among others. 
It seems, as a rule, easy to divide our patients into two classes — those 
of the juvenile type, witli valvular lesions, and those of the senile type, 
in which there is, in addition to the heart disease, more or less arterio- 
sclerosis. The cases which follow illuetratc the concurrence of heart 
disease and epileps}’. 

I am indebted to Dr, A. P. Ohlmachcr, Superintendent of the Ohio 
Hospital for Epileptics and Director of the Pathological Laboratorj’, 
for the autopsy notes which, unless otherwise stated, have been taken, 
from his memoranda. It will be understood that for the sake of brevity 
the descriptions of organs, or of whole sets of organs, have been fre- 
quently omitted without comment when the findings seemed not to bear 
upon the subject in hand. ]3esides supplying the post-mortem notes, 

I have to thank Dr. Ohimacher for bringing this subject to my notice, 
and for much assistance. 

The following notes arc abbreviated from a memorandum by the 
writer •*' 


Cask I. — ,S, A., female, w.as admitted to the Ohio Hospital for 
Epileptics August 20, 1894, when thirty-six years of age. There are 
several brothers, of wdiom one is said to be an epileptic. Previous to 
the first sei/.ure this patient had typhoid fever and inflammatory rheu- 
matism of the lower extremities, and to the latter affection she ascribes 
the onset of her epilepsy. Since the first attack, five years ago, in the 
tiurty-fir.^t year of her age, the epileptic paroxysms have occurred at 
irregular intervals, averaging about one a month, and from her descrip- 
tion°seem to have been severe. The patient’s attackj, as wntnesse 
since her admission to the hospital, resemble those of idiopathic giand 
mal, without any aura. These seizures occurred rather irregularly, 

from one to eight or twelv'e per month. . , a* + 

Diirin-^ the five years of residence at this hospital the patient was 
never sick in bed, but had occasional attacks of incompensation, at 
which times she had mdema, and complained of shortness of bieath, 

but usuallj’’ recovered in a few' days. 

Seen Aorll 15 1899, the following notes were made: 

The patient lies propped up in bed, 
with cough and bloody expectoration and marked tense cedema of 
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feet and slight puffiness of the face. The chest is large and well 
formed The apex-beat is not to be seen or felt. There is well-marked 
heart shock, but no thrill can be felt. The dulness is somewhat 
6iila.rged to tli6 left. The lower sternutn is quite dull, und the dul- 
ness extends high up along the left border of the sternum. On auscul- 
tation in the apex region the first sound is extremely loud and sharp. 
There is a loud, harsh murmur, beginning with the first sound, suddenly 
becoming quite soft and of different character, and fading away some 
time before the loud first sound again recurs. The second sound is 
not heard at the apex. Both sounds are heard at the base ; the first 
pulmonary is louder than the second, and is accompanied by a blowing 
murmur. The pulse is full, but soft and quite regular. There is 
moderate dulness, with small, moist rales and blowing breathing low 
down in the back. The abdomen is level with the ribs ; there are no 
signs of fluid in it, and neither the spleen nor the liver can be felt, 
although there is tenderness in the region of the latter organ.^ 

The urine is brownish ; specific gravity, ) and it solidifies upon 
the addition of nitric acid after boiling. The sediment is copious and 
made up of large and small casts of all descriptions — hyaline, hyaline 
with granules, many bearing leucocytes and epithelial cells, and occa- 
sionally red blood cells. There are also free leucocytes, epithelial and 
blood cells in the urine. 

Clinical Diagnosis. Mitral regurgitation and stenosis (?) ; nephritis ; 
epilepsy. 

Pathological R^mn^. The necropsy was held May 2, 1899, eight 
hours post-mortem. There is pronounced rigor mortis. The abdomen 
is somewhat distended, and contains about 100 c.cm.(3 ounces) of clear 
fluid. 

The liver adheres to the diaphragm ; it weighs 1910 grammes (63 
ounces). On section, a moderate interstitial hepatitis is revealed. The 
spleen weighs 360 grammes (12 ounces). The kidneys together weigh 
290 grammes (9.6 ounces), and present a roughened surface. The cap- 
sules adhere, and when pulled off leave a universally broken surface, 
with reddish depressions and raised, yellowish foci. The cortex is 
narrowed about one-half, and is mottled yellowish-red. There is 
bilateral, almost complete obliterating pleuritis, with about 600 c.c. 
(16 ounces) of clear fluid in each .side. In both lungs the lower lobes 
are pneumonic, being flesh-like, solid, and sinking in water, with a little 
fluid escaping on section ; abundant frothy, blood-stained fluid issues 
from the cut surfaces of the upper lobes, and similar fluid flows from 
the mouth as the lungs are squeezed. Tljere is moderate oedema of the 
glottis. The right lung weighs 860 grammes (29 ounces) and the left 
850 grammes (28 ounces). The bronchial glands are large, and some of 
them contain caseous foci. There is complete obliterating chronic peri- 
carditis, without, however, much pericardial thickening. The heart, 
which is extremely flabby, weighs with its adherent pericardium 50() 
grammes (16 ounces). There are a few minute atheromatous spots in the 
aorta. The coronary arteries are slightly atheromatous, but not oblit- 
erated. In the examination of the whole fresh organ it was discovered 
by palpation that both the mitral and tricuspid orifices were so narrow 
as to admit only the tip of the index finger, the edges being thickened, 
rigid, and almost cartilaginous in consistency ; but the aortic valves, 
while somewhat thickened, were movable and proved competent by 
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the hydrostatic test, and the pulmonary valves were quite unal- 
tered. 

The heart was fixed whole in foi’malin without further dissection. 
The whole hardened heart, which has preserved its original shape 
remarkably well, measures 14 cm. (5.7 inches) in length, 9 to 10.6 cm. 
(4 inches) in width, and 30.5 cm. (12 inches) in circumference. On 
cutting, all the chambers were much distended, without much hyper- 
trophy of the ventricular walls. The wall of the left ventricle varies 
in thickness from 14 to 17 mm. (0.5 to 0.6 inches), and that of the right 
from 5 to 8 mm. (0.2 to 0.3 inches). The pulmonary valves are not 
thickened. The aortic valves are slightly thickened. There is well- 
marked stenosis of both the mitral and tricusjiid valves, that of the 
mitral being a little more pronounced. Both project as rigid cones 
into the ventricles. The mitral opening is irregularlj'’ triangular in 
shape, 17 mm. (0.6 inches) in its greatest length and 13 mm. (0.5 inches) 
in its greatest width. The tricuspid orifice is roughly pyriform, 16 x 10 
mm. (0.6 X 0.4 inches). The papillary muscle, on macroscopic section, 
shows the usual whitish, irregular scars of lihrous myocarditis. The 
brain weighs 1290 grammes (43 ounces), is rather soft, but shows no 
macroscopic lesions. 

Pathological Diagnosis. Mitral and tricuspid stenosis and insufficiency, 
with adherent pericardium; chronic myocarditis; obliterating pleu- 
ritis; hydrothorax; lobar pneumonia; chronic interstitial hepatitis ; 
cyanotic induration of the kidneys, and acute nephritis. 

The progress of the heart disease does not seem to have had much 
effect on the frequency of the attacks in this instance, as they continued 
up to the time of the patient’s death to be about as frequent as usual. 

Case II. — F. S., male, aged forty-six years, admitted October 26, 
1898. There is said to have been no nervous disease in his family. His 
epilepsy is of thirteen years’ duration. He has been known for some 
time to be the subject of chronic heart disease, and has exhibited him- 
self to medical classes, having a musical heart murmur. The epileptic 
attacks are severe. He always falls in a convulsion, frequently injuring 
himself. The seizures occur at very irregular periods, but are frequent. 
The patient had several such attacks during his brief hospital residence. 
He was very violent, being maniacal, with marked homicidal and 
suicidal propensities. A few days before his death he complained of 
an ulcerating tooth, and became so irritable that it was necessary to 
seclude him. He was fed with difficulty, threatening his care-takers. 
A day or two before his death it was noticed that his abdomen was 
distended, and he died in collapse. 

Urine. The urine from the bladder at autopsy gives a marked 
albuminous reaction, and the sediment consists of great numbers of 
large, coarse, granular casts and an abundance of small epithelial 
(kidney) cells. 

Death took place at 4 a.m. ; necropsy begun at 8 a.m. same day, 
December 23, 1898. The abdomen is unif^ormly distended and tympan- 
itic, and its walls are very tense. The peritoneum is reddened, and 
there is an exudate of fibrinopurulent flakes and thin, purulent fluid. 
There are half a dozen ulcers, with ragged edges, and smooth floors in 
the lower end of the ileum. Large and small ulcers are found in the 
csecum, and one of these has perforated. 

Ho adhesions are found in the pleural or pericardial cavities, and 
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thers is no excess of fluid. Both lungs are voluniinous; the upper 
lobes crepitate freely, while the lower lobes are chocolate in color, 
sodden, and crepitate but slightly. On section, a frothy, chocolate- 
colored fluid flows freely from the lower lobes. The lungs together 
weigh 1430 grammes (47.6 ounces). 

The heart weighs 380 grammes (12.6 ounces).^ Its flesh is more pale 
and flabby than normal. The right posterior sinus of Valsalva has a 
dense calcareous mass projecting into it, and the segment of this semi- 
lunar aortic valve is thickened and somewhat shortened, so as to inter- 
fere with the perfect closure of the valvular orifice. A similar small 
calcareous deposit is present at the base of the anterior mitral segrnent, 
and the valve, together with the tendinous chords attached to it, is 
somewhat thickened. There is a slightly increased thickness of the 
left ventricular wall and a moderate dilatation of the corresponding 
cavities. The aorta presents several patches of beginning sclerotic 
alteration about its cardiac end. 

The liver weighed 2050 grammes (68.3 ounces), and contained two 
rather large gummata. The liver substance is pale and softer than 
normal. 

The kidneys together weigh 286 grammes (9.5 ounces). The cortex 
is swollen, and the peculiar pallor of the proper cortical substance 
brings the bloodvessels into marked prominence. 

The spleen is swollen and extremely soft. It weighs 480 grammes 
(16 ounces). 

The skull is of average thickness. The subarachnoid fluid is some- 
what more abundant than usual. The pia is of a milky opacity, and 
close inspection shows numerous small, white, opaque areas in this 
membrane. No other alterations in the brain, and the cord appears 
unchanged. The weight of the brain is 1350 grammes (45 ounces), 

Anatondcal Diagnosis. Typhoidal ileocolitis, with perforation of the 
caecum; fibrinopurulent peritonitis; cloudy swelling and gumma of 
the liver; splenic tumor; acute parenchymatous nephritis; chronic 
aortic endocarditis, with insufficiency ; mitral insufficiency (?) ; hyper- 
trophy and dilatation of the left ventricle. 

Bacteriological Analysis. B, coli and streptococcus pyogenes from 
purulent abdominal exudate ; B, typhi in pure culture from the spleen 
and mesenteric glands. 

It is to be noted that this patient had no attacks during the month 
of December, most likely on account of the presence of the typhoid. 

Case III. — J. C., male, aged twenty-five years; admitted October 
26, 1898. No history of heredity can be obtained. The patient is one 
of four children ; the others are well. When a child he is said to have 
had typhoid fever; and at the age of fourteen years, following 
exposure, he was in bed several weeks with an attack of acute artic- 
ular rheumatism involving nearly all the joints. The first epileptic 
attack occurred when the patient was twenty-three years old. The 
seizures at first were at night, but latterly occurred, as a rule, in the 
daytime. Those seen at the hospital resemble, in every respect, 
ordinary grand mal. They are very infrequent. The patient is dull ; 
there seems to have been but little change in the mental condition 
in the last two years. 

. The patient says he considers himself (aside from his epilepsy) to be 
m good health, and does not complain of any symptoms ascribable to 
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the heart. Physical examination, however, reveals the characteristic 
signs of aortic insufBcienc3\ The apex-beat is not plainly seen, but is 
felt as a moderately strong impulse in the sixth intercostal space, a 
finger’s breadth outside the nipple line. There is a striking impulse 
in the neck, especially in the supraclavicular notch, where a strong 
impulse is imparted to the finger. No thrill can be made out any- 
where. The dulness is moderately enlarged to the left, extending 
about to the nipple line. There is a slight dulness over the upper part 
of the sternum. There is a typical murmur, rather loud, blowing, 
most intense in the third intercostal space on the right, and loudly 
transmitted down the sternum. It is also faintly heard at the apex. 
In the suprasternal notch there is a loud, booming first sound and a 
very faint diastolic murmur. The heart’s rhythm is slightl)-- irregular. 
The radial pulse is rather quick and moderatel}’’ full. There is no 
capillar}’ pulse. No further abnormalities can be made out. The 
urinary examination is negative. 

Clinical Diagnosis. Aortic regurgitation; dilatation of aorta (?); 
epilepsy. 

Case IV. — L. H., female, aged thirty-seven years; admitted No- 
vember 23, 1899. The father is living. The mother had mild chorea 
in childhood, but no sequelse. She died in childbed. There is no other 
history of nervous disease in the family. 

The patient and one of her sisters had chorea in a mild form at the 
time L. was eight or ten years old. This sister also had epilepsy, and 
died at about the age of forty years, in a seizure. The patient, who is 
intelligent, says she had articular rheumatism when she was thirteen. 
She was sick in bed, but does not remember many details. The attacks 
began when she was twenty-eight. About the same time there began 
to be trouble with the heart, consisting in moderate shortness of breath, 
but chiefly in palpitation and aching pain in the left side and arm, 
which came on in paroxysms. Now she has attacks which cannot be 
distinguished from idiopathic grand mal with aura. She becomes short 
of breath, the heart palpitates, and she seems to hear people talking. 
They always say the same things, but in the intervals the patient is 
unable to remember the words. Her sensations during the auras are 
pleasant. The aura is not always followed by a fit. There have been 
several times when she was in bed on account of dyspnoea, but she is 
sure that the attacks were not worse at these times. 

The patient is a slight woman, rather undersized. The skin is some- 
what pale. There is no oedema. Examination of the heart shows a 
tremulous impulse in the second, third, and fourth intercostal spaces. 
The apex-beat is seen below the sixth rib, a finger’s breadth outside 
the mammary line. The impulse is forcible, but no thrill can be felt. 
The rhythm is subject to great variation. Sometimes there are thirty 
beats to the quarter of a minute, and in the next quarter but sixteen, 
without any evident cause for the alteration. There is occasional 
asystole, generally at the time of the abrupt change in frequency. The 
absolute dulness reaches the nipple line toward the left, but its area is 
not enlarged upward or toward the right. At the apex the second 
sound is faint and the first replaced by a loud, sawing, systolic murmur, 
with a whistling quality at the end. This bruit is heard all over the 
heart area except in the region of the aortic valve, where there is also 
a systolic murmur, but of a different quality from that in the mitral 
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area. This is not well transmitted upward. The second sound in the 
pulmonary area is much accentuated. The pulse is small and soft and 
changes in frequency, as noted above. Further physical examination 
reveals no abnormalities. The urine is quite negative. 

Clinical Diagnosis. Mitral regurgitation ; epilepsy. 

This condition lasted until about the first of February, 1902, when 
the patient began to be troubled with increased shortness of breath and 
with palpitation of the heart on slight exertion. On account of these 
symptoms she was put to bed. The incompensation advanced, but 
very slowly, so that up to within three day^s of her death she did not 
consider herself very sick, and went about the ward without serious 
inconvenience. She was unable to take digitalis. Digitalin was tried, 
but without any appreciable effect. April 24th she had a sharp attack 
of diarrhoea, and on the morning of the 25th complained of severe, 
aching pain in the abdomen. At this time the abdomen was distended 
and loudly tympanitic, except low in the flanks, where there was dul- 
ness. During the morning she had a severe epileptic seizure, and later 
two minor attacks. Following these she was somnolent for nearly 
twenty-four hours, with extremely feeble and irregular pulse and great 
prostration. On the 26th she was brighter. The pulse, however, was 
scarcely palpable, and it was noticed that there was oedema of the eye- 
lids and of the ankles. This oedema increased during the day, and 
the patient died, with increasing weakness, at 6.15 A.ar., April 27th. 
On consulting the list of her attacks it is noted that in November, 
December, and January she had one seizure per month, two in Feb- 
ruary, and one in March. In April there was one on the 17tb, and 
the three already spoken of on the 24th. 

Epitome of Foit-mortem Findings. L. H., died 6.15 A.M., April 27, 
1902. Autopsy (by the writer) begun 1.30 p.m. same day^ There is 
a slight icterus of the skin and mucous membrane. The fingers and 
ears are livid, and the rigor is beginning in the fingers. There is 
moderate mdema of the face, especially of the eyelids, and slight swelling 
of the ankles. A small quantity of rather deep yellow, clear fluid 
escapes from the abdominal cavity. The liver extends one-third of the 
way to the umbilicus and as far to the left as the spleen, to which it is 
attached over a small area by rather tough adhesions. The paren- 
chyma of the organ is grayish in color, mottled with small, red islands ; 
it weighs 1210 grammes (40 ounces). 

The spleen weighs 250 grammes (8.3 ounces), and is very firm. The 
kidneys are about the normal size. The capsule strips off rather easily,- 
leaving a somewhat roughened surface. On section, the cortex is pale, 
the pyramids stand out prominently, and their radiating vessels are 
plainly visible as dark lines. 

^ Both lungs are bound to the chest wall by many rather tough adhe- 
sions. ^ There is a moderate quantity of fluid in each pleural cavity, 
more in the left. ^ The lower lobe of the left lung is compressed and 
heavy, and contains one small patch of consolidation. The upper lobe 
of this lung and the right lung are quite (edematous. The weights 
are: Right lung, 575 grammes (19 ounces); left lung, 400 grammes (13 
ounces). 

The pericardium is free from the heart except for a small area over 
the upper posterior surfaces of the auricles, where it adheres slightly ; 
the rest of its surface is smooth. There are 70 c.c. (2 ounces) of yellow- 



474 CHADBOURNE: EPILEPSY AND HEART DISEASE. 


ish, slightly turbid fluid in the pericardial sac. There are a few petechise 
over the posterior portion of the auricles. The heart, which is very soft, 
weighs, when freed of the soft, dark clots that filled the auricles, 515 
grammes (17 ounces). All the chambers are dilated. The fresh organ 
measures 15x114 cm. (6x4.5 inches). When the heart, which was 
hardened whole, was subsequently cut, all the valves were normal 
except the mitral. The anterior flap is somewhat thickened, but not 
shortened. The posterior one is thick and very short, and in its middle 
portion represented by a low, hard ridge, which bears a few small, hard, 
old vegetations. The left ventricular wall at its thickest portion meas- 
ures 1.3 cm. (^ inch), and interventricular septum 1.7 cm. (6 inches). 

There is no hemorrhage from the scalp incision. The skull is rather 
thick. The brain weighs 1130 grammes (37.6 ounces), and is to all 
appearances normal ; there is no increase of fluid in the meninges. The 
cerebral arteries are collapsed and soft. 

Anatomical Diagnosis. Chronic mitral endocarditis, with insuffi- 
ciency. H^'pertrophy and dilatation of heart. Chronic passive 
hypersemia of liver, spleen, and kidneys. 

In this instance the sequence of events is certainly very suggestive. 
The patient’s history of chorea and afterward rheumatism and the 
heart trouble beginning simultaneously with the attacks, might easily 
give color to the theory that there was a heart lesion due to the early 
infectious diseases, and that when it reached a certain stage it pro- 
voked the epileptic seizures. ' The fact that a sister, also a victim of 
early chorea, died in a fit, adds to the interest. 

It will be seen that there was but little difference in the frequency 
of the attacks during the months that the patient M’as in her usual 
health — November, December, and January, for example — as compared 
with the three months when the compensation was not good — February, 
March, and April. It seems not unreasonable to suppose that the 
seizures occurring on the 25th of April had as a direct result an acute 
dilatation of the heart, which was the immediate cause of the patient’s 
death. 

Case V. — L. W., female, aged thirty-two years, English ; admitted 
January 24, 1900. So far as known, there is no family history of 
nervous disease. When she was fourteen years old she was ill with 
what seems to have been an attack of acute rheumatism. She was in 
a hospital for some weeks on account of swollen and extremely painful 
joints. Her epilepsy began at twenty-one years. At first the attacks 
.were only nocturnal ; now they occur both day and night. About the 
same time the patient began to have trouble with her heart, and since 
then has been rather short of breath and has had more or less pain. 
Once she was sick in bed nearly two months, she says, on account of 
shortness of breath. While in the hospital she has had hysterical attacks, 
beginning with an acceleration of respiration, followed by fixing of the 
eyes and moderate opisthotonic spasm and convulsive movement of the 
arms. There are also frequent attacks that resemble in appearance 
genuine grand mal; these occur mostly at night. There have also 
been several periods of mental disturbance, during which she is excited 
and has well-marked delusions. Lately she has been in bed for several 
months on account of shortness of breath. There are frequent attacks 
of vomiting, so that she is nourished with great difficulty. Her general 
nutrition, however, remains good, and there is little change from 
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month to month. This patient has been given digitalis on several 
occasions, but it vfas always necessary to discontinue it promptly on 
account of the condition of the stomach. At no time could it be noted 
that the condition of the heart had the slightest effect on the frequency 
or severitj’’ of the seizures. 

The patient is rather under the medium size, with a slender but sym- 
metrical thorax. The skin is pale, but the _ finger-nails are slightly 
cyanotic. There is no oedema. jSxamination of the lungs shows 
rales of various sorts, but no dulness. The breath sounds are vesicular ; 
the respiration is about 40, and there is frequent, loose cough. The 
abdomen is flat, tympanitic, and neither the liver nor the spleen are 
palpable. There is a faint pulsation in the epigastrium, but none in 
the neck. The apex-beat is in the fifth intercostal space, about in the 
mid-clavicular line. It is plainly felt, but not thrusting. The second 
sound in the pulmonary area is easil}' felt as a sharp click. There is 
a coarse presystolic thrill in the^apex region. The rhythm is fre- 
quent (130) and there is occasional asystole. The absolute dulness 
begins above, on the fourth rib, and is enlarged to the left about a 
finger’s breadth. To the right it extends just under the sternal border. 
At the apex there is a loud, coarse, presystolic murmur, ending abruptly 
in the very much exaggerated first sound. This murmur is not heard 
inside the nipple" line, but is rather well transmitted into the axilla. 
There is also a systolic murmur less loud than the diastolic. This bruit 
is not so well heard in the axilla, but increases toward the right, and 
is loudest at the base of the ensiform cartilage. It is also easily fol- 
lowed upward to the second right interspace. In the area of the pul- 
monary valve there is a systolic murmur, but of coarser quality and 
very loud second sound. In the first intercostal space on the right, 
and in the carotids, a blowing, systolic murmur is heard. The pulse 
is frequent, small, soft, and rather irregular. The urine shows a trace 
of albumin and rather numerous casts, clear, and with granules. 

Clinical Diagnosis. Double mitral lesion ; disturbed comjiensation ; 
epilepsy ; hysteria ; mania. 


The next two instances concern rather older patients, but the absence 
of any arterio-sclerosis seems to place them rather with the juvenile 
than with the senile cases. One of them certainly, and the other prob- 
ably, belongs to the class of late epilepsies (Mendel) — that is, epilepsy 
of onset after forty years. In the first the history of the epilepsy was 
very unsatisfactory ; but the tonic spasms, together with the anatomical 
findings, make it possible that the patient had epileptiform seizures of 
cardiac origin. The absence of autopsy in Case VII. made it impos- 
sible to confirm the diagnosis of chronic myocarditis or to exclude 
changes in the brain. The history, however, is strikingly suggestive. 
Thikcase furnishes a good example of the absence of seizures during 
the period of failing heart. 

Case' VI. was reported by Ohlmacher^’ as an illustration of one of 
the consequences of myocardial degeneration following coronary artery 
sclerosis. It was regarded as an example of so-called “ cardiac 
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epilepsy,” and seems to bear so directly upon the matter here in hand 
that I have given, in a somewhat abridged form. Dr. Ohlmacher’s 
report. 

S. 0., male, laborer, colored, aged fifty-five years. No family history 
could be obtained aside from the fact that the patient’s mother died 
suddenl}’" at an advanced age. The patient himself has had rheuma- 
tism, pneumonia, and soft chancre. For some time he has had epilep- 
tiform attacks, in which he would fall suddenly, become unconscious, 
and remain in a state of tonic spasm for some minutes. Such fits were 
freq^uent. February 14, 1898, he was admitted to the Cleveland 
General Hospital, with an attack of pneumonia. The night before he 
had a severe chill and fell to the floor, where he was left for some 
minutes, it being supposed that he was in one of his fits. Physical 
examination reveals the signs of right-sided pneumonia. The apex- 
beat is in the sixth intercostal space, two fingers’ breadth outside the 
nipple line. The heart’s dulness is enlarged both to the left and to the 
right. A systolic murmur is heard in all the cardiac areas, but loudest 
at the apex. The diastolic sound is clear. There is a pericardial fric- 
tion rub in the fifth intercostal space, in the left nipple line. Death 
took place February 21st, before the crisis. The exact nature of the 
heart lesion was not appreciated during life. 

The autopsy was performed fourteen hours after death. . The prin- 
cipal changes aside from those of the heart are referable to a croupous 
pneumonia in the stage of red hepatization, involving the lower and 
middle lobes of the right lung. 

The apex of the heart is displaced decidedly to the left. In the 
pericardial sac a small amount of straw-colored fluid with )'el]owish 
flocculi is found, and the thickened heart’s covering is intimately coher- 
ent about the much elongated apex, serving to strengthen and protect 
this portion, which proves to be a chronic cardiac aneurism. The organ 
weighed 745 grammes (24.8 ounces) when freshly removed. From base 
to apical extremity the organ measured 17 cm. (6.6 inches) as compared 
with 9 to 10 cm. (3.9 inches), the average length of the normal adult 
human heart. On examination it is found that this increased extension 
is mostly due to a prolongation of the left ventricle, in the form of an 
ovoidal sac about 7 cm. (2.7 inches) long and 6 cm. (2.4 inches) wide. 
There is also considerable hypertrophy of the left ventricle, whose wall 
measures 2.5 cm. (0.9 inch) in thickness. On incising the heart the 
nature of the ovoidal prolongation becomes more apparent, and it is now 
seen to be a sac with a dense fibrous wall, in which traces of heart muscle 
still remain, about 3 ram.(0.1 inch) in thickness, filled with a firm, partly 
calcified thrombus. Section of this thrombus, whose protective function 
in compensating for the aneurismal dilatation of the ventricle is evident, 
shows a pretty red and white lamination, the uncolored portion being the 
most calcified. On the removal of the thrombus the aneurismal pouch 
is found to be in full communication with the left ventricle. Indura- 
tion of the myocardium is pronounced in the ventricular wall adjoining 
the aneurism, and patches of fibrous myocarditis are scattered pretty 
generally throughout this left ventricle, being especially marked in the 
papillary muscles. The aorta exhibits a condition of advanced athe- 
roma, and the left coronary artery is likewise affected, being tortuous, 
stiff, and nodular, with calcareous patches within. At the point 
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where this vessel divides into its two main branches the sclerosis has 
advanced to the point of completely obliterating the lurnen. 

As the cranium was not opened, the important question of lesion of 
the cerebral substance, or disease of the cerebral arteries, cannot be 
decided. 

Anatomical Diagnosis. Sclerosis and obliteration of left coronary 
artery, with fibrous myocarditis and aneurism of heart ; pneumonia. 

Case VIL— C. C., carpenter; admitted to the Ohio Hospital for 
Epileptics, October 28, 1898. So far as known, there is no history 
of neurotic affection in the family. The patient underwent an attack 
of inflammatory rheumatism at twenty-eight years. From that date 
until he was forty-five jmars of age he was, as a rule, well and strong, 
his only other illness in the interval being an attack of ague. During 
this year he had his first epileptic attack after an unusually hard day’s 
work. This seizure began with a cry, and when he was seen by his 
wife, a few minutes later, he was quite black in the face. This fit was 
at the time attributed to some difficulty with the heart. After this the 
attacks continued at irregular intervals during the rest of his life. As 
a rule, they began with a cry, and the patient would fall in a convul- 
sion, frequently biting the tongue, sometimes frothing at the mouth. 
During his hospital residence he had at first three or four seizures a 
month, to all appearances those of ordinary idiopathic epilepsy. The 
attacks grew less frequent, and in the last few months were entirely 
absent. For some time after admission the patient was in moderately 
good health, but complained of fatigue on exertion. About October 
1, 1900, signs of incompensation began to manifest themselves, and 
October 15th he took to bed with the fatal illness. At this time there 
were present signs of failing heart, as follows : oedema of legs, icteric- 
cyanotic skin, and dyspnoea. The apex-beat could not be seen, but 
a flattering impulse was felt two fingers’ breadth outside the nipple 
line ; the rhythm was extremely irregular and very frequent. The dul- 
ness began on the fourth rib above, extended to the nipple line and to 
the right edge of the sternum. All the heart sounds were audible and 
flapping ; the first sound at the apex was accompanied by a loud, 
sawing murmur, which was quite sharply localized to this area (at an 
examination of the heart, several weeks before, no murmur could be 
heard, and the heart seemed, as far as local signs went, normal). 
There was tenderness in the region of the liver, but neither this organ 
nor the spleen could be felt. 

From this time the patient slowly sank. ’ Later there was effusion 
into the pleural cavities, and he died December 27, 1900. No autopsy. 

Olinical Diagnosis. Chronic myocarditis, with incompensation; 
epilepsy. 

Of the late epilepsies, most of our cases had besides heart lesions 
marked arterio-sclerosis, as a rule involving the cerebral arteries. The 
three instances next following seem to offer the ideal condition laid 
down by Schupfer.’*"' 


* Our plan for a detailed study of these brains was defeated by the lire that destroyed the 
laboratory , with all the preserved specimens, leaving available only the immediate autopsy 
notes. 
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Case VIII. — P. M. T., farmer, aged sixty-five years, entered tlie 
hospital January 3, 1896. His father is said to have been an epileptic. 
The patient has always worked hard. No other fact of importance in 
the history. The attacks began at the age of sixty-two years, and 
occurred thereafter at intervals of three or four months. They resem- 
bled ordinary grand mal, preceded, as a rule, by a cerebral aura. 
The patient’s heart was frequently examined during his stay at the 
hospital, and showed well-marked signs of mitral regurgitation. He 
was considerably demented, and this condition increased rather rapidly 
in the last six months of his life. October 30, 1899, the patient slipped 
and fell upon the floor, fracturing the left hip. About a week later 
a left-sided hemiparesis appeared, with partial unconsciousness and 
slight elevation of temperature. During the next two days the stupor 
slowly deepened, the paralysis became more marked, while the tem- 
perature sank to subnormal. Death occurred Decemlser 8, 1899. 

Clinical Diagnosis. Mitral insufficienc}' ; fracture of hip ; apoplexy ; 
epilepsy. 

Autopsy. Begun December 8, 1899, one hour and fifteen minutes 
after death. The mucous membranes are pale, the skin is sallow, and 
there is oedema of the feet and legs. There is no rigor mortis. The 
left leg is shorter than the right and everted, due to an old injury 
of the ankle and a recent ununited fracture of the neck of the 
femur. On opening the skull it is noted that the incision through the 
frontal bone bleeds freely. The subdural fluid is increased in amount, 
and the pia is oedematous. The arteries of the cerebrum are all ather- 
omatous. Both middle cerebrals contain soft, red clots, that in the 
left side being more compact than in the other. The brain weighs 
1300 grammes (43.3 ounces). There are small foci of red softening 
in the knee of the left internal capsule, and a more recent one, about 
the size of a split pea, in the right thalamus, in the area of the an- 
terior tubercle. The whole left corpus striatum is less rotund and 
somewhat softer than the opposite corresponding area. There is no 
increase of fluid in either the thoracic or abdominal cavities. The 
lungs together weigh 790 grammes (26.3 ounces); the left one 
adheres. Both, particularly the left, are tough, dry, red, and em- 
physematous, with patches of atelectasis. The heart, which weighs 
570 grammes (19 ounces), is hypertrophied, especially as to the left 
ventricle. The muscle is paler in color than normal, and rather soft. 
There are scars of fibrous myocarditis in the wall of the left ventricle, 
most marked in the papillary muscles. The posterior flap of the mitral 
valve is held down by the thick, pale, stiff muscle and its short chorda. 
The segments of the valve are thickened and white, but not shortened. 
The same is true of the aortic valves. There are opaque spots in the 
endocardium of the left ventricle, and in the walls of the coronary 
arteries are raised, yellowish, firm plaques. The aorta measures 12 cm. 
(4.7 inches) at the orifice, and continues as a localized aneurismal widen- 
ing of about this size to the arch. The wall is inelastic and quite thick, 
and the intima is pale, with soft, yellowish sclerotic patches. The liver 
weighs 1940 grammes (64.6 ounces), is hard, but the substance is friable. 
The lobules are prominent. The capsule is thick and sticks. Both the 
kidneys weigh 340 grammes (11.3 ounces). They are somewhat nodu- 
lar, and both contain several arterio-sclerotic cysts. The parenchyma 
is mottled red and yellow. The cortex is about a third narrower than 
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normal. Tlie vessels are prominent, especially the straight ones. The 

capsules adhere. . i • f -l 

Anatomical Diagnosis. General arterio-sclerosis ; sclerosis of the 
cerebral arteries ; hemorrhagic softening of the knee of the left internal 
capsule ; recent red focal softening of the right optic thalamus ; cor- 
onary sclerosis ; fibrous myocarditis ; insuflSciency of the mitral valve, 
with hypertrophy of the left ventricle ; cylindrical dilatation of the 
aorta ; arterio-sclerotic atrophy of the kidney ; chronic hypermmia of 
the spleen ; cyanotic induration of the liver ; emphysema, atelectasis, 
and passive hypersemia of the lungs. 

Case IX. —This and the following instance were reported in extenso 
by Ohlmacher** in his studies on the pathology of epilepsy. While 
the possible relation of the circulatory affection and the epilepsy w^s 
spoken of, the striking disease of the vascular apparatus makes them 
appropriate for consideration in this connection. 

I. S., aged fifty-seven years, single, was admitted to the hospital 
March 26, 1897. The patient came from a soldiers’ home, and the 
history of epilepsy was very unsatisfactory. Nothing can be ascer- 
tained as to the family history. It was claimed that he had suffered 
with epileptic convulsions for seven years before his admission here. 
He presented all the symptorns of chronic heart disease, eventuating 
in the phenomena attending broken compensation. He had two attacks 
shortly after entering the hospital, but none in the last three months 
of his life. 

The autopsy was made five hours after death. A pronounced oedema 
existed in the trunk and limbs, especially marked in the scrotum, which 
was enormously swollen. The face is moderately oedematous and livid, 
and the mucous membranes are deeply injected. A great deal of dark 
fluid blood escapes from the various incisions, especially about the head. 
There is an extensive dropsy of all the serous cavities. The right lung 
weighs 520 grammes (17.3 ounces); the left, 429 grammes (14.3 ounces). 

Heart. Weighs 725 grammes (24,1 ounces). Both pericardial layers 
are roughened in spots, especially about the base of the heart. The organ 
lies transversely, the apex being 4 cm. (1.5 inch) outside of the left 
nipple line in the sixth costal space, while the base extends somewhat 
below the sternal border. The right auricle and ventricle are dilated 
and distended with fluid blood and soft, red clots ; the left side is more 
nearly empty. The endocardium is opaque and thickened, especially 
in the left side, about the valvular rings. The myocardium is very 
firm, lighter in color than normal, and on close inspection shows 
white, glistening fibrous areas dispersed in the muscular walls, and 
particularly^ noticeable in tbe muscular papillte of the left ventricle, 
where a variegated appearance is given to the cut muscular surface. 

The aortic valves are competent to the hydrostatic test, and the orifice 
is normal in circumference (7.5 cm.) (2.9 inches). Above the valve the 
vessel gradually dilates until it becomes a tube measuring 11 cm. (4.3 
inches) in circumference. This dilatation continues over the arch to the 
descending aorta, where it gradually recedes. Upon the interior of the 
aorta a general roughness is produced by the 5 mllowish or whitish, firm 
and often calcareous plaques which' are here disposed. In some places 
these elevated patches have been worn away to leave ragged, j^unched- 
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out areas. This atheromatous condition is not so well pronounced in 
the aortic tributaries as is usually the case where this vessel is so pro- 
foundly affected. A marked stenosis of the orifices of the aortic 
branches, especially the coronaries and the innominate exists, and in the 
case of the right and left coronary arteries this stenosis has advanced 
until the aortic orifice of these vessels is only large enough to admit 
the body of an ordinary sized pin. Immediately beyond the strictured 
opening the coronary vessels dilate considerably. The lining of these 
arteries is almost free from sclerotic change, and no localized thick- 
ening or attempt at occlusion b}”^ thrombosis can be found in them. 
It appears that the fibrous degeneration resulted from this stenosis of 
the coronary orifices instead of, as is usually the condition, from a 
sclerosis or thrombosis of the vascular channels proper. The other 
%dsceral changes were cyanotic induration and arterio-sclerotic atrophy 
of the liver, spleen, and kidneys. 

Brain. The whole fresh organ weighs 1.380 grammes (46 ounces). 
Beyond a moderate dropsical condition of the meningeal spaces and of 
the ventricles and a general aniemia of the brain substance, no gross 
changes are apparent. A very slight degree only of sclerosis is visible 
in the basilar arteries, though they are dilated more than is ordinarily 
the case. Cultures were negative. 

Anatomical Diagnosis. General arterio-sclerosis; atheroma and 
cylindrical aneurism of the aorta; stenosis of the coronary * orifices ; 
interstitial (fibrous) myocarditis; hypertrophy and dilatation of the 
heart; brown induration of the lungs; general oedema and hydrops; 
arterio-sclerotic atrophy and passive hyperremia of the kidne 3 ’s, spleen, 
and liver. 

Case X. — E. H., white, married, aged sixty-seven years ; admitted 
October 1, 1894, from a county infirmary. He died May 8, 1898. 

- The patient is in good nutrition, and his general health is fair. Xo 
family history can be obtained. His epilepsy began in the fiftj'- 
fifth year of life, “ while working hard in warm weather.” The par- 
oxysms have been irregular in occurrence since that time, usually 
separated by intervals of two or three months, and then coming in 
groups of two or three. The patient claims he was addicted to the use 
of morphine for some twenty years, but gave it up a few years ago, 
after which the epileptic attacks were not so frequent. 

Since admission most of the attacks have occurred at night, and are 
described as grand mal in type, though only the attendants’ and 
patient’s statements are in evidence on this point. 

Sunday morning. May 8th, he got up at 5 o’clock and began dressing, 
remarking to one of the other patients that he had a “ spell” in the 
night, and that he did not feel well. At the attendant’s suggestion he 
returned to bed, and an hour later was found gasping for breath and 
moribund, expiring almost immediately. A patient who was nearby 
said H. was sitting on the edge of his bed, when he suddenly fell 
backward, without a moan, and began gasping. 

The autopsy showed marked alterations in the cardiovascular system 
and in the brain ; the other organs exhibited only the ordinary changes 
of arterio-sclerosis. 

Heart. Weighs 320 grammes (10.6 ounces). The right cardiac cavity 
contains a moderate amount of fluid blood and post-mortem clots, while 
the left side is contracted and almost empty. 
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The aortic orifice measures 9 cm. (3.5 inches); mitral, 8 cm. (3.1 
inches); tricuspid, 10 cm. (3.9 inches); pulmonary, 7 cm. (2.7 inches). 
Several opaque and thickened spots appear in^ the epicardial surface 
of the left ventricle. The endocardium of the right side is not altered, 
but that of the mitral and aortic rings is thicker and more opaque 
than normal, though these valves seem to retain their competency. 
Both coronary arteries are the seat of extensive sclerotic deposits, 
which here and there tend to narrow the calibre of these vessels, 
not, however, producing complete obliteration of the lumen in any 
one point, and there is no thrombotic plugging. The myocardium, 
especially of the left ventricle, is tough and pale, and on section shows 
white, fibrous bands and scars in the muscular substance, these streaks 
being especially prominent in the papillary muscles. 

Arteries. The aortic wall is everywhere thickened and inelastic, 
while its lining is the seat of extensive whitish or yellowish, firm, 
sclerotic deposits, many of which are calcareous and rough. Just 
before its division into the iliacs the aorta is converted into a rigid 
calcareous tube. At the junction of the ascending portion and the 
arch a hemispherical aneurismal sac bulges from the front (ventral) 
and right side of the aorta, being about the size of a walnut, and com- 
municating with the artery by a narrowed neck. The walls of this 
sac are firm, and it is filled with a partially organized and roughened 
thrombus. A constricted or stenosed condition marks the orifices of 
most of the aortic branches, being especially evident in the left sub- 
clavian, whose orifice is reduced to a mere slit. As the right internal 
carotid comes through the carotid canal it is entirely calcareous, and 
is plugged with an organized clot extending to the point at which this 
vessel divides into its cerebral branches. Much the same appearance 
is presented by the vertebrals, and that on the right side is occluded 
by a firm clot, which extends into the basilar artery. Both the 
vertebrals, the basilar, and several of the smaller cerebral arteries are 
here and there dilated into small aneurisms, and all these vessels are 
more or less sclerotic. 

Brain. The entire fresh encephalon weighs 1350 grammes (45 ounces). 
The venous sinuses are filled with dark blood, while the arteries of the 
pia-arachnoid contain an unusually small amount of blood. The dura 
is thicker and more opaque than usual, clings closely to the skull, and 
adheres^ so tightly to the pia-arachnoid as to make its separation diffi- 
cult, this being particularly marked about the frontal lobes. The soft 
meninges are generally opaque and thickened in patches, and cling to 
the cerebral substance with unusual persistence. Over the inferior 
aspect of both frontal lobes a series of vesicles filled with clear fluid 
is seen in the arachnoid, and beneath them the frontal gyri are much 
shrunken and hardened. As a whole, the cerebral substance feels 
harder than usual, and at the junction of the parietal and occipital 
lohes on the right side several of the gyri are shrunken, like those just 
described for the frontal lobes. ISTo alteration is found in the epen- 
dymal cavities, and the basal ganglia are intact. 

The bacteriological examination was entirely negative. 

Anatomical Diagnons. General arterio-sclerosis ; saccular aortic 
aneurism; fibrous myocarditis; pulmonary emphysema and cedema; 
sclerosis of cerebral arteries ; sclerosis of frontal lobes of cerebrum ; 
miliary cerebral aneurism ; embolism of right internal carotid and 
vertebral arteries. 
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Similar to the last case, but with very slight brain lesion, probably 
not more than could be accounted for by the atrophy dne to the pa- 
tient’s advanced age, is Case XL Indeed, it is doubtful if this patient 
could not properly be put among the simple heart epileptics. 

Case XL — M. K., aged seventy-eight years, formerly a domestic, 
for two years a resident at the hospital, died December 12 , 1900, after 
a long period of failing compensation. No family history of neurotic 
affection could be elicited. The patient’s own mental condition Avas 
good. The first epileptic seizure occurred in the sixty-third year. 
There were but few severe attacks while the patient Avas under obser- 
vation, and they seemed in all respects like ordinary grand mal. The 
victim would fall in a convulsion, frothing at the mouth, become quite 
cyanotic, and afterward usually sleep for an hour. There AA’ere also 
frequent atypical attacks which began Avith irregular moATments of all 
the muscles of the body. She Avould pick at her clothing, the face 
would twitch and become quite cyanotie. She was evidently uncon- 
scious for a fcAV seconds, and sometimes fell. These minor seizures 
Avere accompanied bj’- twitching moAmments of the hands and face. 
During the year just 25rior to the patient’s death she had on an average 
seven or eight attacks per month. In the last four months of her life, 
however, the aA^erage sank to between four and five. Aside from the 
fact that the patient had a valvular lesion and hard arteries, the 
nature of the heart affection was not appreciated during life. The 
urine was quite negatiA^e. 

The autopsy, performed October 23, 1900, resulted as folloAvs : The 
bod}' is that of a fat woman, 160 cm. (63 inches) long. The lips and ears 
livid and the mucos£e injected. The skin of the trunk, arms, and legs are 
pits on pressure, and is pale and Avaxy looking. There is a very thick 
layer of pale fat, and the muscles are also pale. The brain AA’eighs 1230 
grammes (41 ounces). The dura sticks to the skull-cap AAutli great 
tenacity. This membrane is rather thin in front and behind, but is thick 
at the sides and in the tentorium. There is an increased amount of clear 
fluid beneath the dura and pia. The pia is opaque in patches. The cere- 
bral conA'olutions are small and flattened. The cerebellum is relath'ely 
small and its convolutions irregular. The heart adheres over its Avhole 
surface to the pericardium, obliterating the sac, but it is easily torn free. 
The organ Aveighs 485 grammes (16.1 ounces). The auricles, especially 
the left, are dilated, and the heart muscle is flabby. The mitral orifice 
is stenotic, admitting but one small finger-tip. One of the aortic cusps 
is thick and firm, and there is moderate dilatation of the aorta. Both 
A'entricles, especially the left, are dilated and hypertrophied. There is 
one small adhesion over the right lung posteriorly ; the left pleural sac 
contains about eight ounces and the right about a quart of clear, serous 
fluid. There is marked general A'enous stasis. The lungs together 
weigh 850 grammes (28.3 ounces), are dry on section, dense and reddish 
from the marked stasis in the pulmonary veins, of Avhlch the largest one 
contains a red clot. The liver Aveighs 1300 grammes (43.3 ounces), is 
dark in color, with whitish islands under the capsule. The organ is soft, 
and on section there is general pallor, and the lobules stand out dis- 
tinctly, with great engorgement of the central veins. The gall-bladder 
is converted into a solid, pyriform mass, almost stony in its hardness. 
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The pancreas is closely invested with fat, and contains numerous 
yellowish or white foci as large as a pin’s head, especially in the region 
of the head of the organ. The kidneys together weigh 240 grammes 
(8 ounces) ; the capsule sticks slightly, while the cortex looks rather 
narrow. No other abnormality can be seen. The intestines are deeply 
congested, giving the mucosa a deep purplish, almost black, hue. 

Anatomical Diagnosis. Adherent pericardium ; mitral stenosis ; aortic 
insufficiency ; hypertrophy and dilatation of the heart ; general venous 
stasis; hydrothorax; cedema; passive venous hypertemia of the spleen, 
kidneys, brain, stomach, and intestines ; cyanotic induration of the 
lung ; cyanotic atrophy and fatty infiltration of the liver ; ancient 
cholecystitis, with obliteration of the gall-bladder ; disseminated peri- 
pancreatic fat necrosis. 

CoNCtiUsiONS. We have been unable in any of our cases to show to 
our own satisfaction that there was any direct connection between the 
vascular lesions and the epilepsy. The sequence in several of the heart 
(juvenile) cases that we have selected is suggestive. There was, as 
a rule, a clear history of acute infectious disease — rheumatism in Cases 
I., III., V., VI., and VII. ; rheumatism and chorea in Case IV. These 
infections were followed by heart lesions, several times with symptoms 
on the part of the heart before the onset of the attacks, and, finally, 
by epileptic seizures. It must not be forgotten that these cases were 
chosen from a larger number, precisely for the reason that the order 
in which the symptoms appeared seemed to lend color to the theory 
that they might be causally related. The fact that several of the 
patients had atypical seizures has some interest, in view of the fact that 
similar seizures can be brought on by artificially induced anremia of 
the lower brain centres. Only one of our cases had cardiac aura (Case 
IV.), and these are so common among epileptics as to deprive this faet 
of much significance. In those cases where there seemed to be an 
indication on the part of the heart for the administration of digitalis 
we were unable to see that its use had any appreciable effect upon the 
attacks. It must be said, however, that in none of these instances 
was there any noteworthy improvement in the condition of the heart. 
At no time did the increasing severity of the heart disease seem to 
occasion a corresponding increase in the frequency of the attacks. On 
the contrary, it several times (Cases VII., VIII., X.) seemed quite 
clear that as the heart condition grew progressively worse the attacks 
grew less and less common or were absent altogether, following the 
general rule in the case of intercurrent affections in epilepsy. Too 
little is known of the real condition of the cerebral eirculation during 
the attacks, and the results of experimentation have been too confusing 
to allow us to say from empiric grounds that any circulatory condition 
likely to result from heart disease could be the cause of the attacks ; 
so that, so far as the pure cardiac cases are concerned, it seems to us 
more than doubtful if the occurrence of heart lesions in epilepsy is 
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anything more than a coincidence. At least the verdict of “not 
proven ” must stand for the present. 

In the senile cases with sclerosis of the encephalic arteries the 
evidence, at least from the literature of the subject, is stronger. In 
our own experience we have found so far no good reason, aside from 
the fact that the heart lesion antedated the onset of the fits, for think- 
ing that the latter were the result of the cardiac affection. If this were 
true it would be surprising that a much larger number of old people 
do not have epileps}^ Even if the two things are correlated, we should 
be inclined to lay the greater stress upon the changes in the cerebral 
vessels, so that even here the part taken by a diseased heart, if a factor 
at all, is an ancillary one. 

In fine, we do not discover that there is any satisfactory direct proof 
that cardiovascular disease is a cause of epilepsy ; therefore, the demon- 
stration of their connection must rest upon methods of exclusion. This 
being so, we can hardly do better in the present state of our knowledge 
than adhere to the postulates of Stintzing : 

1. The heart disease must precede the epilepsy. 

2. Other causes must be excluded. 

3. The coincidence must be frequent. 

4. Improvement in the heart disease must improve the epilepsy. 

These conditions seem to be reasonable ones, and could be fairly 

used as a test of the causal relationship of any one disease to another. 
Let us inquire how far they are met in the present instance. 

That the causative disease must precede the other goes without say- 
ing, and this first condition is satisfied in many cases. That the fourth 
condition is also met is witnessed by a large number of recorded cases, 
although our own series has been too limited to furnish an example. 

Although some observers find a large proportion of heart lesions 
among epileptics, most of the authority and our own experience point 
■strongly to the fact that the coincidence of the two diseases is not very 
frequent. While this condition may be objected to as not essential to 
the proof, its non-fulfilment seems to us strong negative evidence. 

The second postulate imposes the most difficult condition, as it does 
not seem possible, in the present state of our knowledge concerning 
the etiology of epilepsy, to exclude all other causes. Upon the whole, 
then, we must consider these postulates as not fulfilled ; and while 
some authoi’s think they can demonstrate that heart disease is a cause 
of epilepsy, it seems to us that this is by no means proved, and that a 
study of the recorded cases and of our own examples does not tend to 
establish the proposition that cardiac disease and grand mal stand in a 
causal relationship. 
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HYDATIFORM MOLE: WITH A REPORT OF TWO CASES AND 
CLINICAL DEDUCTIONS FROM TWO HUNDRED AND 
TEN REPORTED CASES.* 

By Palmer Findley, M.D., 

or CHICAGO, 

INSTKDCTOE IN GYNECOLOGY AND OBSTETRICS, RDSH MEDICAL COLLEGE, IN AFFILIATION 
1V1TH THE DNIVERSITY OF CHICAGO. 

Sy'nonyms. Hydatiform degeneration of the chorion ; uterine 
hydatids ; vesicular mole ; myxoma chorii ; blasenmole ; cystic mole ; 
hydatid mole ; dropsy of the villi. 

The History of Hy'datiform Mole. In a valued contribution 
by R. Kossman, Berlin, we are given in the German text translations 
of the original manuscripts on hydatiform mole from the time of iEtius 
von Ameda,^ in the early part of the sixth century, to the time of 
Virchow, in the latter part of the nineteenth century. This literal 
translation of the writings of iEtius will be of historical interest. 

“ Concerning the Hydropic Uterus. 

“ When the monthly bleedings have been absent for a considerable 
time, and impregnation thereby prevented, then it follows that an out- 
pouring of fluid occurs into the uterine cavity. At times certain bodies 
appear in the uterus, which resembles a gall-bladder somewhat, and in 
which the accumulated fluid is contained. 

‘ ‘ There ensues, therefore, on the part of the sufferer an extensive 
spongy swelling, somewhat resembling a gaseous inflation in the lower 
abdominal region ; and also a rumbling, such as occurs in the bowels ; 
a feeling of weight when walking; labored respiration; foul-smelling 
stools; absence of monthly bleedings, and conception and irregular 
flowing. If the separation is especially violent, the small bodies which 
resemWe cysts at times rupture, and from them escapes a water-colored, 
tough fluid. 

“ For the patient in whose uterine cavity the fluid is retained — and 
this is clearly shown by the symptoms — one must order rest in bed, 
emetics, and powerful enemata.” 

In the above text it is probable that JStius referred not only to 
hydatiform mole, but also to hydramnios and missed labor. 

The next account of hydatiform mole is given by Christoph si Vega,“ 
who advanced the theory that the sacs filled with fluid were the product 
of the union of the maternal humor with the male semen in the uterus. 
From the time of Christoph a Vega references to hydatiform mole are 
found with increasing frequency — many of them curious and amusing. 


* Read before the Chicago Gynecological Society. November 21, 1902. 
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BCippoctates was evidently acq^uainted with the condition as a cause 
for abortion. He states that when the “ cotyledons” fill with mucus 
the menses become scanty ; and if the woman becomes pregnant, abor- 
tion occurs after the embryo has attained considerable size. 

In 1690 Antonins Vallisnieri* wrote in a letter to Malpighi a descrip- 
tion of a miscarriage complicated by hydatiforin mole. He expressed 
his doubts as to the origin of the mole, but the vesicles escaped unno- 
ticed along with the blood, or else arose from the placenta itself. Later 
Malpighi expressed the view that the cysts replaced the chorion. 
Valleriola applied liniments and potions, and finally tied a “ lapis 
Eetitus” to the left leg. This “at once produced expulsion of the 
mole.” He believed the mole to have originated from the female seed, 
or ovum, which was not impregnated during coitus because of the 
escape or destruction of the male germ, 

Percy^ regarded the vesicles as animals (tceuia hydatidena of Pallas), 
and says he has seen them move when exposed to the action of vinegar 
and salt. Madame Boivin® believed them to be the degenerated pi’oduct 
of unimpregnated ova. Goeze,® in 1782, suggested the parasitic nature 
of the lesion. Ruysch thought a retained placenta was essential to the 
formation of hydatiform mole. Dewees’ speaks of the vesicles as 
animals of “ extremely simple organization and function.” 

In 1795 Gcegocini® reported a case of hydatiform mole in which 
metastatic growths appeared in the lungs. This is probably the first 
recorded case of syncytioma malignum arising from hydatiform mole. 
The thesis is illustrated by a sketch of the mole, together with a foetus. 

It is interesting to note that as late as the early part of the nineteenth 
century it was believed® that conception was not essential to the devel- 
opment of a hydatiform mole. Dating from the writing of Velpeau,’® 
the lesion has been universally recognized as a degeneration of the 
chorionic villi. Since then it has been a question as to the cause of 
the degeneration of the chorionic villi and the character of the degen- 
eration. Virchow” may be credited with having advanced the modern 
theory as to the pathological nature of hydatiform mole, though his 
views are not universally accepted. (See later.) 

Etiology. Nothing definite is known of the immediate and remote 
causes of hydatiform mole. The age at which it commonly occurs is 
said to be near the end of the childbearing period. According to 
Bowin, 25 per cent, are found between the ages of forty and forty-six 
years. Schroeder reported one occurring at seventeen years of age. 
Prom the accompanying tables it is seen that the average age is twenty- 
seven years ; that the extreme ages are thirteen and fifty-eight years, 
and that the greatest number occur between the ages of twenty and 
thirty years. As to the frequency of recurrence, it is not unusual for 
a woman to give birth to a second mole some months or years after the 
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expulsion of the first. In the second case here reported there ivas an 
interval of about twenty months between the expulsion of the first and 
second mole. Fritsch records a case in which there were four moles 
successively developed. Majer records eleven moles and a single child 
born of one woman. 

■* It is stated that syphilisj ansemia, heart and kidney lesions, and 
tuberculosis are general predisposing factors in the production of hydati- 
form mole, but proof of this is wanting. The question as to whether 
the lesion is of maternal or of foetal origin is not fully settled. In 
favor of the view of the maternal origin may be mentioned the recur- 
rence of the mole in the same individual and by different husbands ; 
the common occurrence late in life ; the partial vesicular degeneration 
of the chorion in the presence of a perfectly healthy foetus ; the common 
occurrence of cystic degeneration of the ovaries associated with hydati- 
form mole ; and lastlj', that endometritis and nephritis commonly pre- 
cede the development of hj'datiform mole. In favor of the foetal origin 
is the fact that in twin pregnancy one mole alone may be involved in 
the cystic degeneration of the chorionic villi. If, as has been stated, 
death of the foetus is a cause for vesicular degeneration of the chorion, 
how are we to account for the rarity of the lesion in cases of missed 
labor and abortion, where the foetus has remained dead for weeks and 
months in the uterus ? The fact that in partial vesicular degeneration 
of the villi the foetus may remain pei’fectl}’^ healthy forces us to the 
more probable conclusion that extensive vesicular degeneration of the 
chorion results in the death of the foetus. Contraj-y to the evidence 
advanced in support of the theory of maternal origin is the occurrence 
of many moles prior to the formation of the placenta, at a time when 
there is not an intimate anatomical relation of the mole to the uterine 
wall. Marchand holds that hydatiform mole occurring early in foetal 
life can be ascribed to a primary change in the ovum. He does not 
deny the possibility of other causes operating to produce partial degen- 
eration of the chorion, and admits as highly probable that malnutrition 
has much to do with the development of the mole. 

Van der Hoeven''" examined ten hydatiform moles, of which nine 
were in the third, fourth, and fifth mouths of foetal development; the 
tenth was in the first month. The last showed no vesicular degenera- 
tion of the reflexal placenta. Van der Hoeven reasoned that the ovum 
was healthy when it reached the uterus, and that it is possible that the 
disease was primary in the uterine wall, though not probable. In sup- 
port of the theory of uterine origin he found degenerative changes in 
the endometrium. Vii’chow was the first to suggest the possible causal 
relation of endometritis to h}^datiform mole. From the great frequency 
of endometritis complicating pregnancy as compared to the relative 
infrequency of hydatiform mole it is not likely that any direct rela- 
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tionsliip bBtwBBn tlie two lesions can be establislied. It would be diffi" 
cult to determine whether the changes in the endometrium are primary 
or secondary to the development of the mole. Again, the histological 
changes in the endometrium associated with hydatiform mole are by no 
means constant. It has been suggested by Baumgart,^^ Marchand, 
Kaltenbach,’^ Krentzmann, Bunge,’® Fraenkel," and others that the 
tendency to cystic degeneration of the ovum may be referred to cystic 
degeneration of the ovaries. Each of the above-named authors has 
reported a case of hydatiform mole complicated by cysts of the ovary, 
and in a single case there was also a cystic kidney. In my second case 
both ovaries were cystic, each about the size of a man’s fist. By refer- 
ence to the accompanying table it is seen that in only 8 of the 210 
cases were cystic ovaries recognized. The number of abdominal 
incisions made in these cases is few — a fact which possibly accounts for 
the above statistics. On the other hand, cystic degeneration of the 
ovaries is so commonly observed as compared Avith hydatiform mole 
that it is not likely that they stand in the relation of cause and effect. 

Matwejew and Sykow“ reported in the Gynecological Society of 
Moscow a case of tubal pregnancy in which the placenta had undergone 
cystic degeneration, and the ovary was likewise cystic. The patient 
was aged thirty-two years ; she had had four normal labors and three 
abortions. The right tube contained the ovum, which ruptured about 
the eighth week of pregnancy. Symptoms of internal hemorrhage fol- 
lowed the rupture of the tube. Abdominal section revealed a large 
collection of blood in the pelvis, a ruptured tube, Avithin Avhich there 
was a hydatiform mole. The author stated that the cystic ovaries Avere 
undoubtedly the cause of the cystic degeneration of the placenta. 

The following two cases have occurred in the practice of the author : 

Case I. — ^Mrs, H., aged twenty-five years ; married three years ; a 
nullipara. Previous health always good ; no menstrual irregularities ; 
genitalia apparently normal. Had missed tAvo menstrual periods, Avhen 
she began to lose small quantities of blood. The bleeding continued 
to increase in amount and frequency, flowing profusely at night and 
but little during the day. This continued for about ten Aveeks, the 
patient becoming quite ansemic. There Avere the usual signs of preg- 
nancy, and the growth of the uterus was somewhat more rapid than 
in ordinary pregnancy. The last of January, 1898, pain increased, 
hemorrhage became more profuse, and the uterus increased rapidly in 
size ; during the night it extended tAvo fingers’ breadth higher. An 
examination revealed a bunch of vesicles protruding from the cervix. 
It was determined to enucleate the mole. A hypodermic of morphine 
was given ; this was followed by vomiting and the spontaneous dis- 
charge of the mole, leaving no remnants in the uterus. Three years 
later the patient gave birth to a well-formed baby, the placenta being 
normal. The patient now enjoys perfect health, and is again pregnant. 
The mole showed a complete vesicular degeneration of the chorion ; 
there was no evidence of a foetus. The ovaries are apparently normal. 
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No menstrual irregularity or leucorrhoea has followed the expulsion of 
the mole. 

Case II. — Mrs. N., aged thirty-eight years; married fourteen years; 
number of children, five ; no abortions. Labor and puerperium normal 
at all times. Began menstruating at sixteen years of age ; no men- 
strual irregularities ; duration of flow, five days ; no dysmenorrhoea ; 
no leucorrhoea. Since the birth of her last child she has had two 
hydatiform moles. The first terminated by means of the curette at the 
end of the fourth month of pregnancy. The date of the last menstrua- 
tion was April, 1898, and the mole was removed August 24, 1898. For 
two months prior to the removal of the mole there was a serosanguin- 
eous discharge, and the patient became weak and anremic. The second 
mole was removed June 25, 1900, the last menstruation having been 
March, 1900. Her first s^'mptom was a rigor, followed by a slight rise 
of temperature and a serosanguineous discharge, which began about 
June 6th. The uterus enlarged more rapidly than in normal preg- 
nancy. In the light of the previous experience with a hydatiform 
mole it was believed that a similar condition existed. The patient was 
removed to the German-American Hospital. On examination the 
uterus was found to be symmetrical!}’’ enlarged, extending one-third the 
distance from tlie pubis to the umbilicus. It was of doughy, elastic 
consistency, and freely movable. The cervix was patulous to the index 
finger. On either side of the uterus was a movable, C3’stic swelling, 
the size of a man’s fist, and connected to the horn of the uterus by a 
pedicle. The conditions being not unlike those of the previous mole, 
and the debilitated condition of the patient demanding interference, it 
was determined to explore the uterine cavitj'. Ether was administered. 
Upon dilating the cervix small, transparent vesicles escaped, and the 
diagnosis of hydatiform mole was confirmed. In the effort to enucleate 
the mole the hemorrhage was alarming — ^so much so that the procedure 
was abandoned, the cervix and vagina packed with gauze, and a hyster- 
ectomy resorted to. A supravaginal amputation of the uterus was 
done, and the uterus with the mole intact, together with the tubes and 
both cystic ovaries, were removed. An uninterrupted recovery fol- 
lowed. The uterus when removed was uniformly soft and regular in 
outline. It measured 20 cm. in length, 18 cm. in the greatest trans- 
verse diameter. The wall of the fundus measured 1 cm. in thickness. 
Both ovaries contained multiple small cysts, enlarging each to about 
the size of a man’s fist. The tubes were normal, and there Avere no 
adhesions or other abnormalities in the pelvis. On opening the uterus 
the mole was found almost completely enveloped in a firm coagulum 
of blood. The entire chorion had undergone vesicular degeneration ; 
the vesicles were transparent and ranged in size to that of a hazelnut. 
Separating the mole from the uterine wall was a thin, tough, greenish- 
colored membrane. The placental site was located on the left antero- 
lateral aspect of the uterus. 

Microscopic Examination. The Decidua Vera. The glands do 
not differ essentially from those of noi’mal pregnancy. In size, number, 
and general outline there is nothing unusual. The secreting epithe- 
lium of the glands is partially lost; the remaining cells are cubical or 
flattened. In the gland lumen are many desquamated and degenerated 
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epithelial cells and not rarely free blood and leucocytes. The decidual 
cells present no anomalies in structure ; as in normal pregnancy they 
present a variety of forms, the greater number being polygonal or 
spindle-shaped. In the compacta they are more uniformly spindle- 
shaped, with elongated nuclei. Free blood together with groups of 
leucocytes are found between the decidual cells and in the musculature. 

The Decidua Serotina. On the surface of the decidua serotina is a 
thin, fibrinous layer in which decidual cells are scattered. The decidual 
cells are round, polygonal, and spindle form, with large, round, gran- 
ular nuclei. The glands are large, irregular in form, and the secreting 


Fig. I. 



epithelium flattened or cubical. Bloodvessels are intimately associated 
with the decidual cells, and free blood is found in the decidua and 
musculature. 

Chorionic Villi- It is observed that the intensity of the stain is sub- 
ject to great variation, particularly in the connective tissue stroma. 
The larger the villus the fainter is the stain ; while in the largest villi 
the central portion of the stroma utterly fails to take a stain, thereby 
showing complete degeneration and loss of tissue. At the periphery of 
the villus, where the stroma seldom if ever is wholly lost, there is a 
faint stain, showing but partial degeneration. This is best shown by 
the Van Gieson stain. Great variations in staining are also shown in 
the epithelial layer, the cells lying nearest the stroma taking the stain 
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more faintlj^ than those at the periphery. The non-degen erated con- 
nective tissue of the villus is of the embryonal type ; the cells are 
elongated, having spindle-shaped nuclei. There is not the degree of 
development into fibrillse as described by Webster'® in the chorion 
of the fourth month, but it resembles in point of development the villus 

Pig. 2. 



of four to six weeks’ development. The first evidence of degeneration 
in the connective tissue is shown in the indistinct outline of the cell 
body, which becomes a granular substance beset with stellate cells con- 
taining a granular nucleus, and fi’om which radiate fine fibrillar 
processes. Finally the formed elements disappear, and there is left 
an irregular space filled with clear serous fluid. At the periphery, in 
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close touch with Langhans’ layer, there always remains more or less 
connective tissue, arranged in concentric layers, which is more fibrillar 
than that of the centre of the stroma. In none of the villi is the 
stroma wholly degenerated. The degeneration of the stroma is in 
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direct proportion to the size of the villi ; in the smaller villi there is 
little if any degeneration. The process seems to be a granular degen- 
eration or necrosis, with subsequent absorption, leaving spaces which 
fill with serum. I have not been able to demonstrate mucoid degenera- 
tion, as was first affirmed by Virchow. Storch took issue with Vir- 


Fig, 4 



chow on this point, and, after him, the lesion is spoken of as “ cystoid 
degeneration of Storch.” Other authorities, while agreeing with 
Storch, disagree as to the manner by which this “ cystic degeneration ” 
is brought about. Merkle and Giese call it a secondary osdema due 
to an inhibited formation of the placenta. Koster and Rumler believe 
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it to be an oedema of the stroma resulting from interference with the 
circulation through the pedicle of the vesicle. 

Kreutzmann^® also takes issue with Virchow. He says: “Vesicular 
mole is the result of an irregg.lar proliferation of the epithelial parts of 
the chorion, with hydropic swelling and consecutive necrosis, mani- 
fested especially in the larger vesicles. The superficial stratum of the 
stroma— that which is near the living epithelium — remains unchanged, 
but the inner parts become liquefied.” 

In addition to the above-named authorities may be mentioned 
Marchand, Fraenkel, and Neumann, who believe in the cystic degenera- 
tion theory as opposed to the myxomatous degeneration theory of 
Virchow. They speak of the proliferation of the epithelial elements 
as being coincident with the liquefaction of the stroma. 

Bloodvessels in the villi are difficult to demonstrate. Webster in 
describing the chorion of the sixth w'eek of development says: “ Most 
of the villi have capillaries. These consist simply of a tube of small, 
flat, endothelial cells around which the connective tissue is somewhat 
condensed, though to a different extent in various places.” No blood- 
vessels were seen in the large cystic villi ; and when seen in the small, 
less degenerated villi they appear thicker-walled than is described by 
Webster (vide supra). No calcareous deposits were seen in the villi. 
The most significant changes centre in the epithelial elements of the 
chorion. There is seen an active and very irregular proliferation of 
the epithelial cells, with a tendency to invade the uterine structures to 
a degree not seen in normal pregnancy. Before degenerative changes 
are noted in the stroma the epithelial layers proliferate to an unusual 
degree. This proliferation of epithelium is particularly marked at the 
tips of the villi. The larger the villi the greater the proliferation. 
This proliferation, while similar in character, is to a greater degree 
than is found in normal pregnancy of the same age, and may surpass 
that found at any time of pregnancy. 

In the syncytium and Langhans’ layer of the small \'illi there is little 
change from the normal. As the villi enlarge through degenerative 
changes in the stroma and proliferation of the epithelial elements there 
are seen in the periphery of the villi, particularly at the distal end, 
clumps and buds of protoplasmic bodies taking a deep stain and con- 
taining irregular groups of nuclei. Irregular vacuoles are seen in these 
protoplasmic bodies. The protoplasm is finely granular, and takes a 
fainter stain than do the nuclei. The buds and clumps of protopla.-m 
take a deeper stain than do the remaining portions of the epithelium. 
Here and there in the larger villi irregular nests of syncytium are seen 
in the stroma of the villi. These, according to Van der Hoiner., ai-e 
prima facie evidence of malignancy. A careful study of my specimens 
relative to this phase has led me to the conclusion that such is often, 
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thougli not always, an accidental finding, due to tangential cutting of 
the villus, and not to an active invasion of the stroma by the epithelial 
elements. These changes in the syncytium and Langhans’ layers are 
essentially hyperplasia and necrosis of the cell elements ; the protoplasm 
increases in amount and the nuclei in size and number.' The vacuoles 
are in number and size directly proportionate to the amount of epithe- 
lium, and are doubtless due to degenerative changes from malnutrition. 
Coagulation necrosis of the syncytium is more or less in evidence 
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throughout the specimen. With the death of the foetus there is loss of 
the foetal blood supply to the 'villi. This does not necessarily result 
in necrosis of the villi, providing the maternal blood suppl}”^ is suffi- 
cient to provide the needed nourishment; on the contrary, the villi 
may continue to gro'w. 

According to Marchand, the foetal blood is of minor importance in 
supplying nourishment to the villi. As evidence of this he has demon- 
strated necrosis of the stroma in the presence of a foetal blood supply 
and in the absence of a syncytial covering. His conclusion is that the 
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syncytium exercises a governing influence over the maternal blood 
supply to the stroma of the villi ; when destroyed the stroma will 
undergo degenerative changes. Marchand asserts that well-formed 
stroma is found only where the maternal circulation is adequate and 
the syncytium intact. 

It is found that in partial moles where the maternal circulation is 
less disturbed the necrosis of the stroma is correspondingly less. It 
would appear, then, that the remote cause of the necrosis of the chorion 
lies in the failure on the part of the maternal circulation leading to 
degeneration of the connective tissue, and to a serous exudate which 
finally replaces the stroma of the villi. Peters^" believes the sync3dium 
to be a sort of endothelial layer lining the intervillous spaces and 
exercising some important part in the function of interchange between 
maternal and foetal circulation. Furthermore, that it serves to protect 
the maternal blood from direct contact with Langhans’ layer, which 
probablj’^ has some coagulating or destructive influence on the maternal 
blood. 

With a disturbance of the maternal circulation the reciprocal rela- 
tions between the maternal and foetal circulation is altered, and, as a 
result, there is added to necrosis of the stroma a serous exudate, with 
the formation of cystic spaces, filled with clear serum. The accumu- 
lated fluid in turn causes further necrosis of the stroma through com- 
pression ; complete degeneration of the connective tissue fibres is seldom 
if ever seen. There is always a limited amount of fibres compressed in 
a concentric manner immediately beneath the Langhans’ layer. In 
the larger villi there is also pressure necrosis of the epithelial covering, 
affecting both Langhans’ layer and the syncytium. 

Malignant Degeneration of Hydatiform i\IoLE. The greatest 
interest in hydatiform moles centres in the fact of their liability to 
undergo malignant degeneration. Solowij and Krzysz-Kowski^* have 
shown that about 10 per cent, of hydatiform moles become malignant. 
On the other hand, it is generally recognized that fully 40 per cent, of 
the cases of syncytioma malignum arise from hydatiform mole. In col- 
lecting reported cases of hydatiform mole I have found a scarcity of 
case-reports of non-complicated hydatiform mole ; that cases are seldom 
reported unless they have undergone malignant degeneration. For 
this reason it is impossible to arrive at any exact estimate of the fre- 
quency of hydatiform moles and of their malignant degeneration. 
Referring to the following table of reported cases, which includes all 
I am able to find in the literature, it appears that 16 per cent, of hydati- 
form moles become malignant. For the reason stated above it is 
probable that this percentage is far too high. 

From the very onset the difiiculties involved in dealing with the 
many mooted questions concerning the malignancy of hydatiform mole 
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appear insurmountable. The intimate blending of foetal and maternal 
structures, together with the secondary processes of degeneration, are 
so complicated and are so subject to variations that it is difficult and 
at times impossible to distinguish the benign from the malignant. 
Indeed, Van der Hoeven®^ goes so far as to state that all hydatiform 
moles are malignant ; that the proliferation of the epithelial elements 
of the chorion (syncytium, Langhans) assumes a malignant type in the 
invasion of the uterine musculature and connective tissue stroma of the 
villi. He further reasons that if this tendency on the part of the 
epithelial elements to proliferate is not marked, or if the mole is expelled 
or removed before the epithelium invades the uterine tissue beneath 
the line of cleavage (within the compact layer of the decidua), there 
can be no recurrence. If left behind in the uterine tissue the epithe- 
lial elements continue to proliferate and to be carried to distant parts 
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of the body by way of the blood stream, there forming metastatic 
malignant epithelial growths. 

Neumann” studied 8 cases of hydatiform mole ; 5 were not followed 
by malignant changes, 3 died of syncytioma raalignum. In the 5 so- 
called benign moles the epithelium of the chorion proliferated to an 
unusual degree, but did not invade the connective tissue of the stroma, 
while in the 3 malignant moles the connective tissue stroma was 
invaded by syncytial giant cells. Neumann arrived at the conclusion 
that the earliest evidence of malignancy lay in the invasion of the 
connective tissue stroma of the villi by the epithelial elements of the 
chorion. As suggested by Pierce,'^* the “ view of Neumann is not 
generally recognized, and with right, for cases of nephritis and lead 
poisoning have since been described where the same cells were found 
in the stroma of normal villi ; hence their presence can have no patho- 
logical significance in hydatiform mole.” 
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It is evident from the observations of Veit,”^ Webster/® Pick/' and 
others that the invasion of the deep structures of the uterus, and even 
of structures beyond the uterus, by chorionic epithelium, is not evidence 
per se of malignancy; that, on the contrary, syncytial masses are found 
in the uterine musculature, and are deported to distant parts of the 
body by veins in normal pregnancy ; that soon after the termination 
of pregnancy they disappear. The transition between benign and 
malignant chorio-epithelial elements is a gradual and imperceptible 
one, just as is true in the transition of all benign hyperplastic growths 
into the malignant types ; and to differentiate them is manifestl}’^ 
impossible. There undoubtedly exists an intermediate stage between 
the benign and malignant. Berry Hart examined a hydatiform mole 
in which the epithelial changes were identical with those described in 
the malignant type ; no recurrence followed the expulsion of the mole. 
Both the syncytium and Langhans’ cells participate in the prolifera- 
tive changes, but to a varying degree. There is, likewise, great varia- 
tion in the rate of growth in the epithelial elements, the explanation not 
only lying inherent within the cell elements, but also in the degree of 
resistance offered by the uterine tissue. 

Two of the cases described by Kworostansky^® were in the second 
month of pregnancy — one a benign hydatiform mole, the other a syn- 
cytioma malignum. It is of the greatest interest to compare these two 
cases from an anatomical point of view. In the benign mole there was 
unusual proliferation of the syncytium and Langhans’ layer, forming 
a loose connection with the decidua serotina ; in the veins of the sero- 
tina both syncytial and Langhans’ cells were found in limited numbers. 
The decidua vera was invaded to a lesser degree ; no epithelial elements 
were found in the uterine musculature. In the placental site were 
evidences of endometritis, as demonstrated in scrapings removed six 
weeks after the expulsion of the mole. The case recovered without 
recurrence. The author states that the patient, aged twenty-four 
years, was ana3mic, and that this impoverishment of the blood afforded 
insufficient nourishment to the villi, thereby exciting the chorio-epithe- 
lioma to extend deeper into the uterine musculature in order to obtain 
greater nourishment. Sufficient nourishment not being provided by 
the stroma of the villi, necrosis follows. In the second case, which 
was malignant, there was also extreme ansemia. The epithelial 
elements behaved similarly to that of the first case, only to an exagger- 
ated degree, apparently differing only in the degree of epithelial inva- 
sion of uterine structures. The syncytial cells invaded the intermus- 
cular spaces and veins of the uterus as far as the parametrium. 
Atrophy and necrosis of the decidual and muscular elements followed ; 
bloodvessels were changed to blood lacunas. 

In comparing my specimen of benign hydatiform mole with one 
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having undergoiiB malignant changes, it ■was- advisable to select for 
comparison not only one of similar age, but also one that had been 
removed togther with the uterus, as was mine. In this way we avoid 
certain retrogressive changes and the disturbance of anatomical rela- 
tions which would otherwise mislead. Two such cases have been 
reported— one by Poten and Vassmer, the other by Neumann.^'* In 
both these cases the essential variation from my own case appears to 
lie in the more marked proliferation of the syncytium and Langhans’ 
cells and in their extended invasion of the uterine veins and muscula- 
ture. While it is not to be expected that a benign mole may be recog- 
nized from a malignant mole by the naked eye, yet it is worth while 
to observe that Pautz'^® and others have found in malignant moles that 
the villi rarely attain large size, are firm, and have a long, slender 
pedicle, giving to the mole the appearance of soft, cooked rice. 

Ladinski,^^ in a recent clinical review of deciduoma malignum, re- 
ported a case of hydatiform mole followed by malignant degeneration 
(reported too late to be inserted in the accompanying tables). He col- 
lected thirty-three similar cases, and concluded that malignant degen- 
eration occurred most frequently in cases where mole pregnancy ter- 
minated in the fourth month. It does not appear that the length of 
time that a mole remains in ulero has any influence upon its disposition 
to become malignant. In twenty cases Ladinski finds the average 
time of appearance of syncytioma malignum is eight weeks after the 
mole has been expelled. 

Diag-nosis. The rate of growth of the uterine tumor is the most 
constant and characteristic sign of hydatiform mole. With few excep- 
tions, the size of the uterus is greater, even to double that of the normal 
pregnant uterus of a like period. At twelve weeks it has been found 
larger than the average pregnant uterus at full term. The growth is 
not usually symmetrical; in a number of cases the uterus is found to 
be proportionately broad. Furthermore, the rate of growth is not 
uniform. Hear the time of expulsion the uterus frequently assumes 
a very rapid growth, soon to be followed by uterine pains and profuse 
hemorrhage. Within twenty-four hours the uterus may ascend two or 
three fingers’ breadth. 

Hemorrhage is usually the first symptom to attract the attention of 
the patient. Preceding the hemorrhage is a period of amenorrhoea 
extending over one, two, or three months — rarely longer. In a single 
case hemorrhage appeared in the third week of gestation, and again 
as late as the fifth month. The usual time of occurrence is in the 
second and third months. It is occasionally stated that the hemor- 
rhage is more profuse at night. This was true in my first case, there 
being very little loss of blood during the day and profuse bleeding 
at night. As a rule, the hemorrhage is at first slight, gradually 

"VOL. 125, NO. 3.— MARCH, 1903. 33. 
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increasing in amount and frequency, finally becoming continuous and 
in such quantities as to cause more or less an?emia. Hemorrhage is 
always to be feared at the time of the expulsion of the mole ; this is 
particularly true when the mole is far advanced and when firmly 
adherent to the uterus. It has been known to recur within a week in 
a case that did not prove to be malignant, but such an event is excep- 
tional. Where malignant degeneration has followed the birth of a 
mole hemorrhage is known to have recurred nine days after the mole 
was expelled, and as late as four and one-half years. Consulting the 
accompanying tables, it is seen that hemorrhage, ushering in malignant 
changes, fii’st appears in the first and second months, with about the 
same frequency as in the fifth and sixth months following the expul- 
sion of the mole. We may formulate the dictum that hemorrhage 

Fig, 7. 





recurring weeks and months after the expulsion of a hydatiform mole 
is suggestive of malignancy, and demands immediate and thorough 
investigation into the cause. 

Nausea and vomiting are present in a larger percentage of cases than 
is common to pregnancy. Severe and uncontrollable vomiting occurred 
18 times in the 210 collected cases. The explanation probably lies 
in the unusual distention of the uterus. 

Pain in the back and pelvis is complained of in nearly all cases, but 
does not usually develop until hemorrhage has persisted for some time. 
Not infrequentl)’’ pain is absent until the hemorrhage is profuse and 
the cervix dilating. 

In extensive degeneration of the chorion the fmtus dies earlj’- and is 
absorbed. We then have none of the physical evidences of a foetus. 
In partial degeneration of the chorion the development of the child 
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may not be hindered, and there may be no clinical evidences of vesic- 
ular degeneration. 

The consistency of the uterus is a subject of some importance from 
a diagnostic point of view. Poten reported eleven cases of hydatiform 
mole, in three of ■which he observed irregular contractions of the 
uterine wall. These contractions were localized over a limited area, 
and were transient, lasting but a few minutes and reappearing at 
variable intervals. To the examining finger they might easily be mis- 
taken for intramural fibroids. Poten does not claim this is a reliable 
sign, but suggests that further investigation of the phenomena be 
made. 

An early diagnosis of hydatiform mole is of importance because of 
the liability to raalignant degeneration. While, as a rule, there Avill 
be the usual clinical signs of a mole some time before malignant changes 
develop, there is always the possibility of early malignant transforma- 
tion, and it is not possible to detect these early malignant changes. 
Our only safeguard lies in the early recognition of the mole and in its 
immediate removal. 

Will the microscope supply an infallible means of making an early 
diagnosis of malignant degeneration of the mole? We do not accept 
the statement of Van der Hoeven and Neumann that epithelial invasion 
of the stroma of the villi is the earliest and at all times reliable evidence 
of malignancy. As has been stated, such findings are not uncommon 
in normal pregnancy, Marchand failed to find the stroma invaded in 
a malignant mole, and Kuge found such invasion in an undoubted 
benign mole. In my second case there was epithelial invasion of the 
stroma of the villi. Two years have elapsed since the removal of the 
mole, and no sign of malignancy has developed. 

In a case reported by Poten the mole went on to the time of full- 
term pregnancy. Neumann’s cells were found in the stroma of the 
villi. On the twenty-sixth day after the mole was expelled hemor- 
rhage recurred to a slight degree. The uterus was curetted, and a 
microscopic examination of the scrapings showed no evidence of malig- 
nant invasion ; recovery followed. This case shows how difficult, and 
at times impossible, it is to determine the character of a hydatiform 
mole. In the light of our present knowledge we must always make a 
guarded diagnosis in the early stage ; and at no time can a diagnosis 
be made with absolute certainty from the expelled mole. The invaded 
decidua, and if possible the underlying musculature, will alone afford 
evidences of malignant invasion prior to the development of metastasis. 
In the case reported by Schmidt a diagnosis of malignancy was first 
made from a microscopic examination of a metastatic growth which 
appeared in the vagina. The uterus was not removed, and recovery 
followed the removal of the vaginal growth. When hemorrhage recurs 
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days or weeks after complete removal of tlie mole the uterus should he 
curetted aud the scrapings examined for active and extensive invasion 
of the uterine tissues. Large nuclei, rich in chromatin and mitotic 
figures, together with a tendency on the part of the protoplasm to 
separate into individual cells or chains of cells, is, according to Voigt 
and Gottschalk, suggestive of malignancy. 

We are forced to the conclusion that as yet we have no certain means 
of making an absolute and early diagnosis of malignant degeneration 
of a hydatiform mole. The clinical signs, together with the gross and 
microscopic appearances, are all to be carefully considered. In view of 
our inability to make an absolute early diagnosis, vesicular degenera- 
tion of the chorion, however limited, demands immediate interference, 
to be followed by a period of at least three years of watchful expec- 
tancy ; and if, at any time following the expulsion of the mole, hemor- 
rhage recurs, the uterus is to be curetted and a microscopic examina- 
tion made of the scrapings. 

Prognosis. Regarding the prognosis of hydatiform mole, experience 
teaches us to look with suspicion upon all cases, even months and years 
after the removal of the mole. It is seldom that serious consequences 
occur while the mole is in xdero. Malignant degeneration, rupture of 
the uterus, fatal hemorrhage — all these have occurred with the mole 
in situ, though such happenings are, fortunately, rare. We have 
learned to fear remote results — i. e., a repetition in subsequent preg- 
nancies and malignant degeneration of retained chorio-epithelium. 
Heitzman estimated the mortality at 13 per cent. These statistics 
were gathered at a time when chorio-epithelioma malignum was not 
recognized. It is generally accepted that 10 per cent, of hydatiform 
moles undergo malignant degeneration. This estimate is generally 
accepted as approximately expressing the death rate of hydatiform 
mole ; but it is far too small, as shown by the following data deducted 
from the accompanying tables. Death from hemorrhage and, to a 
lesser degree, from septic infection and rupture of the uterus add 
materially to the death rate, bringing the mortality to near 25 per 
cent. 

In the 210 cases here recorded there were 49 deaths— a mortality of 
about 25 per cent. Of this number 32 died of s3mcytioma malignum 
(16 per cent.), 7 died from hemorrhage (4 per cent.), 4 died of sejitic 
peritonitis (2 per cent.), 1 died of general sepsis, 1 from uraemia, 1 from 
endocarditis and nephritis, one from meningitis, and 2 from unknown 
causes. The author does not regard these statistics as expressing actual 
facts. There is doubtless a tendency to report all cases resulting 
fatally and to overlook those having no special point of interest in 
their course and termination. 

The later in pregnancy we have to do with vesicular degeneration of 
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the chorion the more grave the prognosis, because of the difficulty m 
removing the mole— the greater liability to rupture of the uterus and 
to malignant degeneration. It has been stated, and it will bear repeti- 
tion, that the removal of a hydatiform mole is imperative as soon as 
the diagnosis is established. There can be no temporizing, however 
limited the vesicular degeneration and however early or late the con- 
dition is recognized. Where but a small area of the placenta is involved 
the diagnosis is not made until the termination of pregnancy ; hence 
the question of interference will not arise during pregnancy, but the 
same degree of watchful expectancy must he exercised after the ter- 


Fio. 8. 



mination of pregnancy. While all agree as to the disposition that 
shall be made of the mole, it is always a grave question as to what 
shall be our attitude toward the uterus after the mole is expelled. 
Solowiz®^ has advised hysterectomy in all cases, and surely this would 
be the logical conclusion were we to agree with Van der Hoeven that 
all hydatiform moles are malignant. 

Recognizing the frequency of malignant degeneration of hydatiform 
mole, and finding our most reliable and early evidences of malignant 
invasion in the decidua, we indorse the advice of Butz, who would 
curette the uterus ten or twelve days after the expulsion of the mole, 
for the purpose of removing remaining foetal elements and of making 
a microscopic examination of the scrapings to detect a possible malig- 
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nant invasion, as shown by active proliferation by the chorio-epithe- 
lium. Doubt will occasionallj’- arise after such a procedure, and where 
such doubt exists the uterus should be removed on suspicion. 

Eespecting the influence of hj’^datiform mole upon future childbear- 
ing, it is observed that healthy children are born subsequent to the 
expulsion of the mole, and that there does not appear to be acquired 
an added tendency to abortion. Contrary to the statement made by 
most text-books, it is the exception for a woman to give birth to more 
than one mole. In the 210 cases but two women gave birth to two 
moles, one to four (not recorded), one to five (not recorded), and one 
to eleven. It is furthermore seen that conception is possible very soon 
after the expulsion of the mole. On the other hand, a period of twenty 
years of sterilitj’’, and in two instances ten years, have 2 >receded the 
development of the mole. It is correctly stated that multipara are 
more liable to hydatiform mole than are primipara. In the 210 cases 
42 were primipara, 139 multipara, and 29 not recorded. 

Treatment. Since we are ignorant of the essential and predispos- 
ing causes of hydatiform mole, no prophylactie measures can be insti- 
tuted. In not a few of the reported cases, where hemorrhage was 
severe and even threatened the life of the patient, prior to the expul- 
sion of the mole the attending physician resorted to vaginal tampons 
to check the hemorrhage, and at the same time administered ergot. 
The hemorrhage has in this manner been controlled, and not infrequently 
the uterus has been made to contract and expel the mole. By refer- 
ence to the accompanying tables it will be seen that transfusion .was 
made where hemorrhage had caused collapse either before or after the 
expulsion of the mole. 

In all cases the mole is to be removed by the finger and placental 
forceps, only resorting to the curette when it is found impossible to 
remove the placental tissue by the finger and placental forceps. In 
the following reports of cases I have noted that the curette has often 
been used to remove the mole and as an aid to the finger in cleaning 
out the uterine cavity after the expulsion of the greater portion of the 
mole. In the cases where hemorrhage continued after the expulsion 
of the mole the bleeding was checked by curettage. While' in no 
ease was there an apparent bad result from the use of the curette, it is 
evident that the dangers of perforating the uterus must be great, because 
of the overdistention and weakening of the uterine wall by invading 
placental tissue. Too great caution and conservatism cannot be used 
in the employment of the curette. 

When the mole is expelled spontaneously it is imperative to explore 
the uterine cavity with the finger, to make sure that all placental tissue 
has been removed. After the expulsion of the mole the patient should 
be under the supervision of a physician for a period of not less than 
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threo years, during wticli time occasional bimanual examinations are 
to be made. The possibility of metastatic growths arising must be 
borne in mind. All suspicious new-growths in the vagina are to be 
removed for microscopic section, and all disorders of the lungs are to 
be regarded with suspicion, fearing metastatic invasion. Hemorrhage 
from the uterus at any time during tbe period of watchful expectancy 
demands an exploratory curettage and microscopic examination of the 
scrapings. Where there is unmistakable evidence of malignant inva- 
sion of the uterine tissue, or where there is a reasonable doubt as to the 
true nature of the invading epithelium, no time should be lost in per- 
forming hysterectomy. It happened with Shauta, as well as in my 
own case, that hemorrhage was so great in the attempt to remove the 
mole that hysterectomy was resorted to. In my own case the general 
clinical signs suggestive of malignancy, the near approach to the 
climacteric, and the presence of bilateral ovarian cysts gave added 
support to the radical procedure. 

Summary. 1. Nothing definite is known of the immediate and 
remote causes of hydatiform mole. It most frequently occurs between 
the ages of twenty and thirty, and is two and one-half times as fre- 
quent in multipara as in primipara. Neither general nor local dis- 
ease is positively known to have a direct bearing upon the development 
of the mole. 

2. The weight of evidence is in favor of a maternal origin, the vesic- 
ular degeneration of the chorionic villi resulting from a disturbed 
maternal circulation. Failure on the part of the maternal circulation 
causes a degeneration of the connective tissue stroma of the villi, 
together with serous infiltration or oedema. The syncytium and Lang- 
hans’ cells penetrate deeper into the decidua, where the nutrition is 
adequate — a fact which accounts for the unusual proliferation of these 
epithelial elements in hydatiform mole. 

3. There is no proof that cystic degeneration of the ovaries has any 
influence upon the development of cystic degeneration of the ovum. 
The former is so common as compared to the latter that it is not likely 
they stand in relation of cause and effect. 

4. Malignant degeneration of hydatiform mole occurs in about 16 
per cent, of all cases. No sharp line can be drawn between benign 
and malignant hydatiform moles. Syncytial invasion of the connec- 
tive tissue stroma of the villi and of the uterine musculature occurs 
under normal conditions, and cannot be regarded, in hydatiform mole, 
as evidence of malignancy unless found to a marked degree. 

5. It follows that a macroscopic and microscopic examination of 
discharged vesicles will not determine the benign or malignant char- 
acter of a mole. 
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6. The length of time a mole remains in utero does not influence its 
disposition to become malignant. Those expelled in the early months 
are as likely to become malignant as those of late development. 

7. The diagnosis cannot be made with certainty without seeing the 
vesicles. These vesicles are seldom expelled spontaneously before the 
abortion is in progress (4 times in 210 cases) ; hence it is that the diag- 
nosis is rarely established until the expulsion of the mole, either spon- 
taneous or induced. 

8. The most constant clinical evidence of the presence of a mole is 
the rapid development of the uterus. Uterine hemorrhage is an early 
and almost constant symptom. The irregular shape and consistency 
of the uterus are important diagnostic factors. 

9. In view of the tendency of hydatiform mole to undergo malignant 
degeneration, our only safeguard lies in early recognition and imme- 
diate removal, however limited the degeneration may be. 

10. Ergot and vaginal packs will control the hemorrhage, and will 
often excite the uterus to contract and expel the mole. The curette 
should not be used, for fear of perforating the greatly stretched and 
weakened walls. 

11. After the mole is expelled always explore the uterus with the 
finger, irrigate, and pack with antiseptic gauze, 

12. Two weeks after the birth of the mole it is well to curette the 
uterus and examine the scrapings for syncytial invasion, and, if found 
in the act of proliferating, hysterectomy should be performed. 

13. A period of about three years of watchful expectancy should 
follow the expulsion of a hydatiform mole. In the event of uterine 
hemorrhage an exploratory curettage must be made for microscopic 
examination of the scrapings. All new-growths in the' vagina and 
lungs are to be regarded with suspicion. 

14. The tables are a summary of statistics derived from the accom- 
panying reports of 210 cases: Average age of patient is twenty-seven 
years ; extreme ages are thirteen and fifty-eight years. Largest number 
of moles born of a single woman is eleven. Eight of the 210 cases 
had cystic degeneration of the ovaries. One hydatiform mole devel- 
oped in the Fallopian tube. Malignant degeneration occurs from one 
week to four and one-half years after the expulsion of the mole, as 
evidenced by the recurrence of hemorrhage. Maternal mortality in 
hydatiform mole is 25 per cent. Causes of death : Syncytioma malig- 
num, 16 per cent. ; hemorrhage, 4 per cent. ; septic peritonitis, 2 per 
cent. ; general sepsis, ursemia, nephritis, endocarditis, meningitis, each 
0.005 per cent. ; two of unknown cause. 

15. Contrary to the usual statement that there is a tendency to the 
development of two or more hydatiform moles, it is found to be the 
great exception. 
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ENTRANCE OF AIR INTO THE VEINS. 

A REPLY TO DR. HARE. 

By Malcolm Goodridge, M.D., 

OF NEW YORK CITY. 

In an article on this subject in the November number of The 
Aiuerican Journal of the Medical Sciences, Dr. H. A. Hare, of 
Philadelphia, takes issue with me ou several points brought out in my 
paper, which was published in the September issue of this Journal. 
As some of his criticisms, if left unchallenged, would destroy the value 
of my work as a careful research, I shall take this opportunity of 
defending various statements made in my original paper. 
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In tHe first place, let me reliearse the points which we intended 
should be brought out in that article. They are briefly as follows : 

1. That there were a sufficient number of well-authenticated cases on 
record of deaths due to air embolism to warrant the dread that existed 
of this accident. 

2. That a considerable difference of opinion existed between Hare 
on the one hand and Senn on the other, as to the amount of air it was 
necessary to inject into the veins to produce death ; and that in the 
main my views were in sympathy with those of Senn on this subject. 

3. That the statement made by Dr. Hare in his conclusions, that 
“ death never occurs from entrance of air into the ordinary veins of 
the body unless the quantity be enormous — from one to several pints 
— was not corroborated by the results obtained in my experiments. 

4. That death was due to gaseous distention of the right heart or to 
air embolism of the coronary vessels. 

5. That in the treatment of this condition, should the accident occur 
in the human subject, combined aspiration of the right ventricle and 
venous infusion with warm salt solution was more efficacious than 
either of these methods singly. 

Dr. Hare, in the beginning of his review of ray papei*, questions the 
correctness of the following statement ; “ Senn found that small quan- 
tities of air when injected into the veins proved fatal in a large per- 
centage of his dogs.” My use of the word “small” in this sense ivas 
purely comparative, and referred to my statement that in such experi- 
mentation the “ personal equation played no insignificant part,” in 
view of the vastly different results obtained by Dr. Hare and Dr. 
Senn in their respective experiments. 

I know of no better way of proving the correctness of mj’’ statements 
on this point than by quoting directly from the original papers of 
Hare and Senn. Hare says in the earlj’^ part of his paper that “ the 
object of this paper is to prove by actual experiment that the air on 
entering the veins is not capable of deleterious influences ; ”* and Dr. 
Hare experimented on some seventy-five dogs, injecting air in quanti- 
ties varying from a few babbles to 40 c.c., and never had any ill results, 
save for a slight transitory fall in blood pressure. Senn, on the other 
hand, early in his article says: “ I intend on this occasion to call your 
attention to one of the most dreaded and, I may add, one of the most 
uncontrollable causes of sudden death. I refer to air embolism.”^ 
In the course of his experiments Senn injected a dog weighing sixty- 
five pounds with 30 c.c. of air, the result being that “ the heart’s action 
became very tumultuous and intermittent; respirations were rapid 
and superficial ; ” . . . “ the dog appeared unwell for several 

days.”* . . . This surely does not coincide with the results ob- 

tained by Dr. Hare in his experiments. 
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Senn after injecting some ten animals, OQC of v’hicli vas a sliecp, 
with air — the maximnm amounts used being 150 c.c. in the case of the 
sheep, which weighed ninety-five pounds, and 90 c.c. in a seventy-five- 
pound dog — says: “With the exception of Experiment 8 it maybe 
safely assumed that all the animals would have died had aspiration not 
been performed.”" 

In Experiment 3 of this group of Dr. Serin’s animals a dog weigh- 
ing forty pounds was injected with 45 c.c. of air, and “ the symptoms 
became so grave that death seemed unavoidable.”® Aspiration of the 
right ventricle was performed, and the dog recovered. 

Dr. Hare, at the close of his original paper, says: “ Death never 
occurs from the entrance of air into the ordinary veins of the body 
unless the quantity be enormous — from one to several pints ; while 
Dr. Senn states that “ dogs weighing about thirty pounds would usually 
recover in a short time after an injection of 30 c.c. of air, double that 
amount constituting generally a fatal dose.”® 

I have entered into this somewhat detailed compailson of the say- 
ings of Senn and Hare in order that I might show that a decided 
difference of opinion on this subject existed among medical men, and 
that it was precisel}’’ this disparity that led me to believe that the 
“ personal equation played an important part,” though the results 
obtained in my own experiments coincided with those obtained by 
Dr. Senn. 

Dr. Hare quotes from my paper as follows: “The entrance of air 
into the veins even in small amounts is to be dreaded, as it results in 
death,” and doubts whether this conclusion is justified by my own ex- 
periments. Dr. Hare has inadvertently misquoted me. The correct 
quotation should have read : “ The entrance of air into the veins is to 
be dreaded, as it may result in death.” The omission of the word 
“ may” in Hare’s version of my statement quite changes the meaning 
of the whole sentence, making it much more radical than was intended. 
In several places in my article I distinctly state that a certain small 
percentage of my dogs did require large quantities of air to be injected 
into the jugular vein before death occurred. IMy conclusion was based 
on the possibility of a fatal termination after comparatively small 
venous injections ; and my claim was that Senn’s original experiments, 
and later my own, gave ample justification for this opinion, and for the 
same reason there seemed to be good ground for disputing Dr. Hare’s 
radical statement that “ death never occurs from the entrance of aii 
into the ordinary veins of the body unless the quantity be enormous — 
from one to several pints.” 

Dr. Hare’s next criticism of my paper is based on his opinion that 
I erred seriously in the amount of air injected. In most of my animals 
this amount was 75 c.c. This quantity was not chosen arbitrarily, but 
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was founded on the statement made by Dr, Senn that 60 c.c. were 
usually a fatal dose in dogs weighing thirty pounds. As nearly all my 
dogs were from four to twenty pounds heavier than this, a proportion- 
ately larger amount of air was selected for the injections. 

Dr. Hare goes on to say: “ While if any further proof of the fact 
that air may enter a vein without producing death is needed, I may 
state that I have in my own experience seen a considerable quantity 
of air — amounting to as much as from 2 to 3 c.c. — inje.cted into the 
median basilic vein of two human beings without producing any symp- 
toms whatever.” 

I have never denied, as I have before stated {vide supra), that air 
viay enter a vein without producing death. Dr. Hare’s hypothesis 
is wrong, and he criticises a statement that was never made by me. I 
am at a loss to understand, however, if Dr. Hare considers 2 to 3 c.c. 
a considerable quantity of air, what, in his opinion, would constitute 
a small quantity, based on these figures. 

Dr. Hare next refers to one of my published experiments (No. 10) 
as an example of the fact that recover}' may take place after an in- 
jection of 75 c.c. of air into the jugular vein, but takes no notice of 
the fact that this dog was treated by aspiration of the right ventricle 
and warm saline infusion, and that in my opinion it was due to this 
treatment that recovery took place. This same dog, five days later, 
was injected with precisely the same amount of air. No treatment 
was resorted to, and the dog died. After waiting for five minutes, the 
animal during this time showing no signs of life, autopsy was per- 
formed, with the following result: “The auricles were spasmodically 
contracting, the right ventricle was distended with air, the heart was 
fibrillating, and the coronary vessels were filled with air emboli.” 1 have 
emphasized this last sentence for two reasons : 

The first is that I regard it as the most important condition revealed 
by the autopsy, as it was upon this phenomenon, found in nearly all 
the animals which came to autopsy, that I based my opinion that 
coronary embolism was one of the chief causes of death following 
entrance of air into the veins. 

My second reason for laying particular stress upon this point is that 
Dr. Hare omits it entirely when quoting from the results of my autopsy. 
Dr. Hare believes that had autopsy been postponed “ the dog might 
have survived even the second injection.” A heart which is fibrillating 
may, of course, be made to contract co-ordinately again ; hut when it 
is thrown into fibrillation as a result of some mechanical interference 
with the intrinsic circulation of the heart I do not believe that 
co-ordinate contractions can be continuously maintained until that 
obstruction is removed. 

In referring to my Experiments Nos. 13 and 15, Dr. Hare dwells on 
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tlie point tliat it was necessary in these two instances to inject enormous 
quantities of air before death resulted. This I will not dispute ; in 
fact, I frankly admitted in my article that these two animals did re- 
quire large quantities of air to be injected into their jugular veins 
before the pulse tracings on the kymograph entirely disappeared. 

At the close of his review of my paper Dr. Hare voices the opinion 
that 'Mn all probability different resistance to air embolism exists in 
different animals.” “Rabbits and monkeys are very susceptible, 
whereas dogs and goats are extraordinarily immune.” If this be true 
—and I believe that it is— then I object to Dr. Hare’s applying the 
results of experiments on dogs to man, weight for weight, as he does 
when he says, in referring to Experiment 15, “ it required 400 c.c. 
to produce death.” “ The equivalent to this injection in a man of 100 
pounds would be three pints of air.” It is improbable that precisely the 
same degree of immunity exists in both dog and man, and we have 
every reason to believe that man is extremely susceptible. 

In conclusion, I wish to reiterate that not only have I never denied 
that some dogs may require large quantities of air to be injected into 
the jugular vein beforp^'death results, but I have actually shown this 
to be a fact in cer^irt^of my experiments. In all of the dogs used in 
our experiments, when 75 c.c. of air were injected into the jugular vein 
the following symptoms developed : There was a sudden fall in blood 
pressure ; a churning sound was heard over the precordia *, the heart 
at first was tumultuous, and was later rapid, -weak, and irregular, and 
the respii’ations were gasping. While a small percentage of these dogs 
eventually recovered wuthout treatment, I think should this series of 
symptoms occur on the operating table in the human subject, it -would 
be justly considered an “unfavorable result.” 

In light of the testimonj’^ of reputable surgeons, based on clinical 
experience, Senn’s experiments, and the results obtained in my own 
work in this line, I still believe with Dr. Kemp when he says : “ State- 
ments that the entrance of small quantities of air (into the veins) need 
not be a source of anxiety we believe to be pernicious teaching and to 
lead to carelessness.”® 

References. 

1. Therapeutic Gai;ette, 1889, vol. v. p. 610. 

2. Ibid., p. 606. 

3. Transactions of the Anierican Surgical Society, p. 197. 

4. Ibid., p. 262. 

5. Ibid., p. 280. 

6. Ibid., p. 275. 

7. Therapeutic Gazette, 1889, vol. v. p. 610. 

8. Transactions of the American Surgical Society, p. 264. 

9. Kemp. Enteroclysis, Hypodermoclysis, and Infusion, pp. 178, 179. 

10. The American Joubnap of the Medical Sciences, vol. cssiv. p. 475. 



REVIEWS. 


A Treatise on Diseases of the Eye, Ear, Nose, and Throat. By 
various authors. Edited by Wildtam Campbell Posey, A.B., M.D., 
and Jonathan Wright, M.D. 1238 pages, 650 engravings, and 36 col- 
ored plates. Philadelphia and New York; Lea Brothers & Co., 1903. 

This is pre-eminently a work for the general practitioner and the 
beginner in these allied specialties. Considering that the book is written 
by several authors, it is welded into a complete whole in an astonishing 
way. Directness of treatment is the note sounded by the ophthalmic 
editor in the opening chapter, which is a clear, comprehensive setting 
forth of what is essential in the systematic examination of the eye. 
Duane’s observations on Refractive Errors in General is one of the 
strongest things he has written, and, along with Wood’s splendid 
chapter on Motions of the Eyeballs and Their Derangements, com- 
prises some of the soundest information and advice to students as to 
refraction and muscular anomalies we have seen. The chapter on the 
Conjunctiva, Cornea, and Sclera, by Weeks, is exactly what would be 
expected from this distinguished author. The division of the various 
phases of conjunctivitis into those of specifically known etiology and 
those not yet so identified is wise. The old-time clinical classification is 
doomed, and it is gratifying to note how many of the inflammations of 
the conjunctiva are placed in the etiologically known column by AVeeks. 
The chapter on the Embryology of the Eye and Diseases of the Iris, 
Ciliary Body, Choroid, and Vitreous is somewhat condensed, but so pro- 
fusely and beautifully illustrated as to more than make up for any lack 
of text. Moreover, AA^iirdemann’s careful and yet eas}^ style makes of 
this an unusually valuable chapter. Gifford’s chapter on “ Sympathetic 
Ophthalmia and Foreign Bodies in the Eye ” is the piece de resistance 
in the ophthalmic portion of the volume. The author’s supreme mastery 
of his subject is everywhere evident. There is nothing quite like it in 
our language, and we commend it to the earnest study of ophthalmol- 
ogists and general practitioners alike. Diseases of the Retina, Optic 
Nerve, and Optic Tract have been safely intrusted to Spicer, whose wide 
clinical experience with these diseases is so well known. The editor is to 
be especially congratulated on having secured Treacher Collins to write 
the chapter on Glaucoma. His ideas as to the etiology of glaucoma are 
based upon pathological findings rather than speculation, and are deserv- 
ing of the fullest consideration. His closing remarks on the clinical 
application of treatment in glaucoma embrace all that is really worth 
while in the management of this dread malady. The Eye as Related 
to General Disease is most exhaustively gone into by Clark, who has 
contributed a chapter for which both the ophthalmic and general 
worker will be grateful. The intimacy of this relation becomes daily 
more apparent and important both to diagnosis and treatment. For the 
introduction of this chapter, which, we believe, is the first time any of 
its kind has appeared in an English or an American text-book on 
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ophthalmology, the editor deserves much praise. The contributious of 
Keeve, Suter, Ellett, Starr, Veasey, and Shumway all lend strength to 

the -work. ^ , .i ,■ 

Under the able editorship of Dr. Jonathan right the portion of 
the book dealing with diseases of the nose, throat, and ear are written 
in accord with the high standard maintained by the section devoted to 
diseases of the eye. Dr. Goodale’s_ chapter on the histological pathology 
of diseases of the nose and throat is a notable e.Kposition of the proper 
methods to be pursued in this line of work. The various methods of 
examination of the nose and throat are clearly explained by Newcomb. 
The chapters by Richardson, Simpson, and Casselberry on Diseased Con- 
ditions of the Nose and Throat and Their Treatment, and that by St. 
Clair Thomson on the Accessory Sinuses are each of them excellent. Dr. 
Birkett’s chapter on Diseases of the Oro- and Nasopharynx is especially 
notable for the excellent illustrations which accompany it. It is to be 
regretted that Dr. Hopkins, in his otherwise excellent chapter on 
Deformities of the Nose, makes no mention of the use of paraffin by 
subcutaneous iniection. For special commendation in the section on 
Diseases of the Ear we would mention Alderton’s chapter on Purulent 
Inflammation. It is excellent in eveiy particular. 

If there must be criticism, it would be that the book is bulky. How- 
ever, it is well made and lavishly illustrated. Altogether it is a splendid 
addition to our literature, and ought to prove a very present help in 
time of trouble to those who count their books ns friends. 

W. R. 


Diseases of the Eye. A Handbook of Ophthalmic Pbactice fok 
Students and PaACTiTioNEns. By G. E. db Schweinitz, A.M., JI.D., 
Professor of Ophthalmology in the University of Pennsylvania, Consult- 
ing Ophth.-ilmic Surgeon to the Phil.ndelphia Polyclinic, Ophthalmic 
Surgeon to the Philadelphia Hospital, Ophthalmologist to the Orthopredic 
Hospital and Infirmary for Nervous Diseases. With 280 illustrations 
and 6 chromo-lithographic plates. Fourth edition, thoroughly revised. 
Philadelphia and London : W. B. Saunders & Co., 1903 

The first edition of this work appeared in 1892. Four editions be- 
sides the supplementary one of the first have been required since that 
time. This shows clearly what a place this fine book has made for 
itself. This edition contains about 150 pages more than the first. 

The first four chapters deal with optical principles, ophthalmoscopy, 
ophthalmometr}’-, refraction of the eye, functional testing, and examina- 
tion. These chapters are clear and full, embracing more than a quarter 
of the entire work — not too much, as this department of ophthalmology 
is largely siii generis and the most specialized of the whole, presenting 
the greatest difficulties to the student. The author does not offer a 
simple epitome of the principles intelligible only to the reader who is 
already acquainted therewith, but has succeeded in putting them in 
such a form as to meet the requirements of the novice as well. These 
chapters have been largely rewritten for this edition. 

Among the many interesting points brought out we select a few: 
Tscherning’s view of the accommodation — that it does not depend on 
relaxation of the zonula, but on its tension, flattening the peripheral 
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portion of the lens and increasing the curvature of the centre — is given, 
as well as the older view of Helmholtz. 

The normal temperature of the lower fold of the conjunctival sac is 
stated to be 96° F. There is an average increase of 1.7 F. in inflamed 
eyes. The highest is found in acute iritis. 

Jackson’s binocular magnifying lens is commended. We fail to find 
any reference to Thorner’s beautiful ophthalmoscope. 

Homatropine, if properly used, is indorsed as giving “ very satisfactory 
results ” as a cycloplegic. Atropine, hyoscyamine, hyoscine, duboisine, 
and scopolamine are also mentioned as efficient cycloplegics. Euphthal- 
mine and cocaine are active mydriatics, not cycloplegics. Ephedrin 
homatropine 1-10, mydrol 10 per cent., and atrocin are referred to. 

In ordering glasses for hypermetropia allowance for range is properly 
insisted upon. Why does not the same apply to myopia? 

In myopia full correction is the object to be attained in young per- 
sons, no matter how high the myopia, if the vision is full and binocular 
vision exists. When the visual acuity is imperfect or binocular vision 
lost, it is better to order partial correction for near work. Of removal 
of the clear lens in high myopia, the author states that his experience, 
though limited, has been favorable. 

Among the eighteen varieties of keratitis described special paragraphs 
are devoted for the first time in this edition to relapsing traumatic bul- 
lous keratitis, keratitis annularis et diseijormis, grill-like keratitis, athero- 
matous ulcers of the cornea, or scar keratitis. The latter attacks cor- 
neal scars and staphylomas, leading in some cases to purulent ulcers. 

Sympathetic inflammation is sharply difierentiated from sympathetic 
irritation. In the treatment, intraocular as well as subconjunctival in- 
jections of bichloride of mercury are condemned. Alberti’s statistics 
are quoted in support of the view that sympathetic ophthalmitis is not 
as grave as formerly. Mr. George Critchett’s operation is recommended 
for the complicated cataract formed by the union of iris, lens, and cap- 
sule in some cases. 

Of the S 3 ’^mptoms of heterophoria the author remarks that “ many 
instances of remarkable nervous disturbances are associated with hetero- 
phoria, especially hyperphoria (as well as with refractive errors), and 
cure will often follow the relief of the ocular difficulty. Unfortunately, 
the whole matter has not always escaped exaggeration.” The author 
does not appear to think very highly of operative interference in these 
cases. While he admits that “ brilliant results have been made and 
described, a good deal of injudicious snipping of the tendons of the 
ocular muscles has been practised.” 

A special feature of the book is the place given to the newer rem- 
edies. Holocaine is praised as an “ admirable local anaesthetic.” It 
does not affect the pupil, nor the accommodation, nor increase the intra- 
ocular tension. Dionin is mentioned as a remedy in corneal ulcera- 
tions, inflammations of the uveal tract, and glaucoma. The author’s 
experience with it has been unsatisfactory. Acoin finds no favor. 

An appendix deals with the ophthalmometer and Stevens’ strange 
instrument, “ the tropometer.” Description of the latter might perhaps 
have been omitted without depriving the reader of much useful infor- 
mation. 

The excellence of this work, however, cannot be justly estimated 
from isolated extracts. As a whole, it is an adequate and satisfac- 
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tory exposition of the subject with which it deals. ^ Sanity of view 
characterizes it throughout. There is absolutely no riding of hobbies. 
Finally, we cannot lay down the boolc without expressing oui adiniia- 
tion for its excellent English, making a perusal of the work a smii'M of 
pleasure as well as of instruction. T. B. S. 


Dilatation of the Stomach. By M. Sohpahlt, Mddecin de h6pitaux 
de Paris. One volume, 96 pages, with figures in the text. Pasteboard 
(Actualities medicales). Paris: J. B. Bailltire & Sons, 1902. 

The author presents the question of the dilatation of the stomach in 
a clear and precise manner. A careful clinical analysis, aided by the 
most precise technical procedures, has shown that the increase in the 
capacity of the stomach and the motor insufficiency which accompanies 
it are in reality a secondary state, the pathological significance of which 
is directly dependent upon the most variable causes. The author first 
studies the symptoms common to all dilatations, then their etiology and 
pathology, developing in detail the question of dilatations of pyloric 
origin, dilatations from extrinsic causes, and dilatations from an insuffi- 
cient motor action of the walls. 

Practically half of the book is devoted to the treatment of the aflec- 
tion. First, the general hygienic measures are discussed which are 
necessary to the general treatment of all varieties of dilatation ; then 
the more special treatment of the dilatation of pyloric origin and of in- 
sufficiency are given in detail. W. T. L. 


A Handbook of Materia Medica, Pharmacy, and Therapeutics. 
By Samuel 0. L. Potter, A.M., M.D., M.R.O.P., London, formerly 
Professor of the Principles and Practice of Medicine in the Cooper Medi- 
cal College of San Francisco ; Major and Surgeon of Volunteers, U. S. 
Army, etc. Ninth edition, revised and enlarged. Pp. xiii., 951. Phila- 
delphia : P. Blakiston’s Son & Co., 1902. 

This edition, in addition to the matter contained in its predecessor, 
embodies the three years’ experience of the author in a tropical climate 
in both civil and military practice. In the materia medica portion 
forty-three articles are either new or rewritten ; some of the new ones, 
however, are not extensive — e. g., that on euquinine, w'hich appears as 
equinine in the preface. In the therapeutic section forty-five articles 
are added or presented in a new dress. This does not fully record the 
changes, for in a large number of instances condensations, elaborations, 
or substitutions are met with. The book is enlarged but little as com- 
pared with the extent of revision. The work has always appealed to 
us as an excellent one for the physician who may use it for study or refer- 
ence ; of less value, perhaps, to the student who likes to learn his bear- 
ings and the relationship of remedies. Its dictionary-like arrangement 
gives jaluable but disconnected information. For the physician, as a 
practical work by one whose labors have been performed under various 
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conditions and who has undergone varied experiences, therapeutic as 
well as medical, this edition represents experience and erudition. In 
particular this volume has much of the hereditary character of the 
earlier editions, and in places we find the author relying upon himself to 
a greater degree and ignoring the classical treatment of various symp- 
toms and diseases. To the alert practitioner the personality of this 
part of the book appeals strongly, although its author be at the antip- 
odes. If the general trend is optimistic it is because the physician 
should carry cheer to the patient and not the despair of the dead- 
house. Yet it is safely optimistic, not relying upon conclusions based 
on scanty data. For the author’s success in intelligently, conscien- 
tiously, and acceptably presenting his subject, or rather group of sub- 
jects, the demand for large editions so frequentl}’’ shown is proof; and to 
the testimony to the author’s learning and labors, w’e here, as we have 
in other places, desire to add onr own. R. W. ^V. 


The Diseases of Infancy and Childhood. Designed for the Use of 
Students and Practitioners of Medicine. By Henry Koplik, M.D., 
Attending Physician to the Mount Sinai Hospital ; ex-President of the 
American Pediatric Society, etc. Illustrated with 169 engravings and SO 
plates in color and monochrome. New York and Philadelphia: Lea 
Brothers & Co., 1902. 

In the space of 650 pages Dr. Koplik has succeeded in making a 
very satisfactory presentation of pediatric knowledge of the present 
day, and as far as we can observe, after a careful examination of his 
work, has omitted nothing of importance that properly belongs within 
the scope of his subject. From the moderate size of the volume it is 
evident that a special effort has been made to avoid discursiveness and 
unnecessary verbiage. The style is incisive, the sentences short and 
direct — a characteristic which is noticeable throughout the volume, but 
most markedly so in the earlier pages, in which at times this effort at 
brevity is rather too apparent. On cursory examination the first thought 
that strikes the reviewer is the admirable discretion exercised in the 
choice and presentation of illustrations. In this era of the hand}’’ 
camera there is always a great temptation to make a picture-book of a 
purely medical work, more often, perhaps, at the solicitation of the 
publishers than in accordance with the better judgment of the author. 
Dr. Koplik’s illustrations, however, are always well-chosen and illu- 
minating, especially the plates reproduced from the pen-and-ink 'and 
wash drawings of Dupuy. As a rule, these are much better illustra- 
tions of morbid conditions than the usual half-tones from direct photo- 
graphs, which often fail to emphasize sufficiently the salient features of 
disease. 

The usual classical arrangement of the subject-matter is followed out, 
though special commendation may be given to the introductory sections 
Avhich open the various chapters. These deal with general symptoma- 
tology and special methods of examination. Thus, the chapter on ner- 
vous diseases begins with a consideration of the normal cerebro-spinal 
fluid and the changes to be expected in various morbid conditions of 
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the cerebro-spinal system. This is followed by a concise description of 
the operation of lurpbar puncture and the indications for its employ- 

ment. „ „ i .. t 

The consideration of methods of infant feeding is somewhat clisap- 

pointing. Dr. Koplik does not believe in forinulm for milk modification, 
with which, he admits, he has not had an extensive experience, but he 
speaks vaguely of calculating the proportions required in an “ easily re- 
membered method of home modification ” in these words : “ The other 
method of which I have made use requires cream containing 16 per cent, 
of fat. With ordinary milk and a 6 per cent, solution of sugm- of milk, 
assuming the composition of cow’s milk as above [proteids, 3.5 per cent.; 
fats, 3.6 to 4 per cent. ; and sugar, 4 per cent.], we first calculate the 
proteid composition of the mixture, diluting with the 6 per cent, sugar 
of milk solution. This gives us, if we dilute the milk, a mixture having 
the absolute proteids and a certain percentage of fat and sugar. The 
sugar is ignored. We then add to this the requisite amount of the 16 
per cent, cream to bring the fats up to the required strength, allowing 
for the fat already in the dilution. This is simply a matter of calcula- 
tion, and can be worked out by anyone if the required materials are at 
hand.” To the inquiring student who wishes to know how Dr. Koplik 
does this, the description of his method just quoted will prove an inter- 
esting Inem a non hicendo. 

Aside from this criticism, which is so obviously invited, little but 
praise can be given to the general presentation of the subject-matter. 
Dr. Koplik writes with conviction and with an authoritative grasp of 
his subject, while a judicious conservatism characterizes his diagnostic 
and therapeutic methods. The bacteriology is full and up to the hour, 
being especially well treated in the consideration of the pulmonary and 
cerebro-spinal infections. For a general text-book, the chapter on dis- 
eases of the heart and pericardium is one of the most satisfactory pre- 
sentations of the subject we are familiar with. 

For a first edition very few typographical errors are to be found. One 
very curious one is the repeated mis-spelling of the name of Dr. May- 
nard Ladd, of Boston, as Lladd. The type is large, and the book is 
beautifully printed on heavily calendered paper — a fine specimen of 
modern book-making. An index of authors precedes the general index, 
which is quite full and satisfactoiy, and at the end of each chaj^ter is 
given a list of the leading authorities quoted, with the references. The 
book is a distinctly valuable addition to our list of pediatric text books. 

T. S. W. 


Biological Laboratory Methods. By P. H. Mell, Ph.D. New York : 

The MacMillan Company, 1902. 

The author states in his introduction that it has been his endeavor to 
begin at the beginning and to treat his subject in a scientific, accurate 
manner, yet at the same time as clearly and as simply as possible, and 
we think he has thoroughly fulfilled his purpose. 

The book forms a very complete exposition of the most advanced 
methods used in laboratory work, and will be found of value not only 
as a text-book by teachers of the subject, but by the large class of 
students who are self-taught or desire a laboratory companion as a guide 
to the most recent methods of work. J. H. G. 
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The Public ahd the Doctob. By a Begulae Physician. Published 
by Dr. B. E. Hadba, Dallas, Texas. 

This little book, if utilized in the manner intended by its author, 
should prove of very considerable utility not only to physicians but to 
their patients. It explains in untechnical language the various inter- 
relationships arising between doctors and their patients. It tells why 
physicians “ disagree gives timely warning against the pseudophysi- 
cians who thrive like locusts on the American public, and deals with all 
of those many vexatious little questions which arise to puzzle the lay- 
man’s mind concerning what he has a vague dread of under the term 
“ medical ethics.” Its author suggests that it would be well for physi- 
cians to present copies of his work to their patients, and we heartily 
indorse his suggestion. R. hi. G. 


A Reference Handbook of the Medical Sciences, Embracing the 
Entire Range of Scientific and Practical Medicine and Allied 
Science. By various writers. A new edition, completely revised and 
rewritten. Edited by Albert H. Buck, M.D., New York Oity. Vol. V. 
New York: William Wood & Company, 1902. 

This volume presents a series of articles of particular value to the 
general practitioner as well as a number of articles which will appeal 
chiefly to the specialist. Of the latter we would mention particularly 
the articles upon the larynx and its diseases and those which deal with 
insanity and idiocy. They form very complete expositions in both in- 
stances of the most recent scientific progress in the subjects whereof 
they treat. The anatomy and pathology of the kidneys and the diseases 
of those organs are treated with great exhaustiveness. One of the most 
interesting topics which will be found completely covered in this volume 
by a number of different articles is the relation of insects to disease. It is 
hard for a physician to get at the literature and most advanced views 
on a subject such as this, and it is, therefore, particularly valuable for him 
to have the matter rendered available in the excellent way in which it is 
in the Handbook. The volume is, as are all of the set, profusely illus- 
trated. F. R. P. 


The Practical Medicine Series of Year Books, Comprising Ten 
Volumes on the Year’s Progress in Medicine and Surgery. 
Issued monthly under the general editorial charge of Gustatus P. Head, 
M.D. Vol. I., General Medicine. Edited by Frank Billings, M.S.,M.D., 
and J. H. Salisbury, M.D. October, 1902. Chicago : The Year Book 
Publishers. 

Volume I. of this series amply maintains the high standard of those 
which have preceded it. The abstracts which it presents, with the 
critical remarks which it contains from its able editors, supply one of 
the best epitomes of current medical literature which it has been our 
pleasure to read. It is pleasant to be able to congratulate Dr. Head, 
the general editor of the series, on the excellent way in which the new 
year has been begun, and we have no doubt but that the subsequent 
volumes of this series will be as valuable as those which were issued 
during the year just closed. F. R. P. 
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The Incidence of Alkaptonuria : A Study in Chemical Individuality, 
— Garrod {The Lancet, December 13, 1902, p. 1616), in a most interesting 
paper, gives the results of an investigation he has made concerning the 
blood relationship of the parents of individuals who are the subjects of 
alkaptonuria. It has now been amply shown that the properties of alkapton 
urine are due to the excretion of homogentisic acid first discovered by 
Wolbow and Baumann. The presence of this acid, causes the urine to 
darken with alkalies and on exposure to air, to stain fabrics a dark brown 
color and to reduce metallic salts. Its power to reduce copper solutions has 
led to an incorrect diagnosis of diabetes. Homogentisic acid is derived 
from tyrosin, but how and where this peculiar chemical change is brought 
about still remains unknown. 

According to most observers alkaptonuria is regarded not as a manifesta- 
tion of a disease, but rather as an alternative course of metabolism, which is 
harmless and usually congenital and life-long. This alternative metabolism 
is considered inferior to the usual plan, owing to a certain slight waste of 
potential energy. The amount of acid excreted daily varies within rather 
narrow limits in the recorded cases, the lowest being 3.2 grammes and the 
highest 5.9 grammes in the twenty-four hours. 

The data regarding the incidence of alkaptonuria were gathered from the 
reports of the 40 cases that have appeared in the literature to date, and also 
from correspondence with the physicians who recorded the cases. The con- 
dition is nearly always congenital. Males are more frequently affected than 
females, the statistics showing 29 and 11 respectively. The abnormality is 
apt to occur in two or more brothers and sisters whose parents are normal 
and among whose forefathers there is no record of its having occurred, a 
form of incidence seen in other conditions. Thus, in 32 known examples, 
which were presumably congenital, 19 occurred in seven families. One 
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family contained four alkaptonurics, three others three, and the remaining 
three two each. 

Garrod’s investigation appears to throw important light on the etiology 
of the condition. In 1901 he pointed out that of four British families in 
which were 11 congenitally alkaptonuric members no less than three were 
the offspring of marriages of first cousins who did not themselves exhibit 
this anomaly. He has carried the inquiry further, and has been .able to 
secure information on this point in 19 of the 40 published cases. He found 
that 12 of these 19 cases, or more than 60 per cent., were the offspring of 
marriages of first cousins who did not themselves exhibit this anomaly. 
This is regarded as being very significant from the standpoint of etiology, 
and the suggestion is made that this high frequency may be explained by 
Mendel’s law of heredity. 

There is only one known instance in which the anomaly has been trans- 
mitted by an alkaptonuric father to his son. This case was observed by 
Osier, the individual being the son of one of the reported American cases. 
At the present time the condition of the urine of only five children of two 
alkaptonuric fathers is known. Only one of these children is himself 
alkaptonuric. That this proportion will be increased on further investiga- 
tion does not appear probable to Garrod. 

According to the writer, the view that .alkaptonuria is a chemical “ sport,” 
or an alternative mode of metabolism is supported by the study of the inci- 
dence of albinism and of cystinuria. In the former males are also more 
frequently affected, and the ofispring of first cousins are particularly liable 
to the anomaly. In the latter, again, the majority of the cases have been 
in males, but as yet the evidence of any influence of consanguinity of parents 
is not abundant. In both, the condition is more likely to occur in the chil- 
dren of parents who do not themselves exhibit the anomaly, thus clearly 
simulating alkaptonuria. Garrod thinks that it is quite probable that there 
are other examples of chemical “ sports ” that have not yet been discovered. 

Diabetes Insipidus, with a Report of Five Cases. — Fotcher {The 
Johns Hophins Hospital Reports, vol. x. p. 197) reviews at some length the 
work that has been done on experimental polyuria in animals. In 1849 
Bernard showed that there was a point in the floor of the fourth ventricle, 
just posterior to the Bernard diabetic centre, injury of w'hich caused a simple 
polyuria. Investigation has shown that injury of other parts of the central 
nervous system will also give rise to a polyuria. 

Clinically there are two classes of cases. First, the primary or idiopathic 
cases — those in which there is no evident organic basis for the disease. 
Second, the secondary or symptomatic cases — those attributable to definite 
org.anic changes, either of the nervous system or viscera. In some instances 
it is difficult to decide into which group certain border-line cases should be 
placed. Some observers classify those cases in wdiich thirst is the first 
symptom as an independent disease under the name of primary polj'dipsia. 
As yet there does not seem to be sufficient evidence to warrant this. 

Heredity is an important etiological factor. This is best illustrated by 
Weil’s record of 23 cases among 91 members in four generations of one 
family. Tuberculosis, syphilis, gout, and general malnutrition were regarded 
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by Kalfe as important predisposing etiological factors. Tumors involving 
tbe medulla and tbe floor of the fourth ventricle, cerebral hemorrhages, and 
basilar meningitis are the commonest organic lesions causing the disease. 
Cerebral syphilis is apparently the etiological factor in a larger number of 
cases than is generally supposed, the lesion most frequently being a 
syphilitic basilar meningitis. In one of the five cases here reported syphilis 
was undoubtedly the cause. The lesion was most probably a basilar menin- 
gitis, owing to the history of transitory recurring htemianopsia which 
Oppenheim regards as pathognomonic of this lesion. Two other cases were 
probably also due to a syphilitic infection. A fourth had marlced cerebral 
symptoms, but there was no definite history of lues. The fifth case belonged 
to tbe idiopathic group. 

From comparative statistics tbe disease appears less common in this 
country than in Europe. Only 4 cases, or 0.001 per cent, occurred out of 
a total of 356,637 patients treated in the Johns Hopkins Hospital and Dis- 
pensary. The 5 cases the writer reports were all in males, the ages being 
25, 32, 35, 36, and 44 years. The longest duration of the disease in any of 
the cases was ten years. In all the cases thirst was the first symptom com- 
plained of. Four of the five cases had distinctly exaggerated knee-jerks. 

The nature of the disease is still uncertain. The only thing that can 
positively be stated is that it is due to some nervous influence causing a 
vasomotor disturbance of the renal vessels, leading to persistent congestion 
of the kidneys. The only constant finding at autopsy is enlargement and 
congestion of the kidneys. The prognosis is much less favorable in the 
secondary or symptomatic cases. Treatment is, on the whole, unsatisfac- 
tory, In the syphilitic cases anti-luetic treatment should be tried, and 
sometimes marked improvement in the general health and increase in weight 
ensues, as was the case in one of the five patients, 

Scarlatiniform Erythema in Tuberculosis.— Claude {Bevuc de la Tuber- 
culose, Ho. 3, September, 1902, p. 261) records an interesting case in which 
a virulent tuberculous infection was ushered in by a diffuse scarlatiniform 
erythema of the skin. The patient was a young woman who came under 
observation on July 28. After having suffered from general malaise, loss 
of appetite, and muscular pains for a period of seven or eight days, the 
patient developed an erythematous rash two daj’^s before she entered the 
hospital. It appeared first on the fore-arms, chest, and thighs, and was 
then patchy. The day after its appearance the patient had a high fever. 
After admission to the hospital the erythema became general and was of a 
scarlatiniform type. In five days desquamation began and the rash and 
desquamation lasted altogether about fifteen days. There was no soreness 
of the throat, nor any features of the tongue suggesting scarlet fever. The 
temperature gradually fell to normal by August 11, then it again steadily 
rose to 40.8® 0. before death. 

Inquiry showed a family history of tuberculosis. On the day .of admis- 
sion the examination of the lungs was negative. With the disappearance 
of the rash and the subsidence of the temperature there was not a corre- 
spondent improvement in the patient’s condition. She gradually emaciated 
and profuse sweats appeared. Examination of the lungs on August 6 was 
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still negative, but on August 13 signs of slight dulness, with moist and dry- 
rales, were made out at both apices of the lungs, particularly on the right 
side. From this date on she failed rapidly and died in coma on August 25. 

The autopsy showed an acute miliary tuberculosis involving the lungs, 
liver, and spleen, bacilli being demonstrated in the tubercles. There were 
no old foci of caseous tuberculosis found anywhere in the body. 

Claude believes that the erythema was a manifestation of an intense in- 
toxication produced by the poisons derived from the tubercle bacilli. He 
has been unable to find any similar cases in the literature, but says that the 
scarlatiniform erythema is analogous to that occasionally observed in 
anginas, diphtheria, and intestinal infections. The writer remarks that not 
infrequently tuberculin injections are followed by a similar scarlatiniform 
rash. He comments on the early appearance of the rash, long before any 
physical signs were present, and regards the eruption as an expression of the 
virulence of the infection. Owing to its early onset, he designates the 
eruption as a “ pretuberculous scarlatiniform erythema.” 

Cutaneous Angiomata and Their Significance in the Diagnosis ot 
Malignant Disease.— Symmers {^[cdical News, December 27, 1902, p. 
1207) has made a statistical study to ascertain the relationship between 
cutaneous angiomata and malignant disease. Hollander is credited with 
having been one of the first, if not the first, to point out this supposed 
association about two years ago. He believed that the situation of the 
angiomata was of some importance in determining the location of the malig- 
nant disease, holding that capillary angiomata in the gluteal region suggested 
rectal carcinoma. Leser has recently supported Hollander in his belief 
that angiomata and malignant disease are intimately connected. He found 
that 49 patients in a series of 60 cases of cancer had angiomata in greater 
or less numbers. 

"Raff examined 500 persons suffering from various diseases and found 
angiomata in 180, or 36 per cent. Between one and twenty years they were 
present in 10 per cent. ; between twenty and thirty years, in 18.7 per cent. ; 
between thirty and forty years, in 45.3 per cent. ; between fifty and sixty 
years, in 60 per cent. ; between sixty and seventy years, in 75 per cent. ; 
between seventy and eighty years, in 88.2 per cent. Eaff’s results indicated 
that there was no such association. 

Symmers studied a series of 400 cases suffering from all sorts of maladies 
and came to the same conclusion. Gebele found angiomata in 43 per cent, 
of a total of 200 cases. He examined 21 cases of cancer and found angio- 
mata in 11, or 52 per cent.. Combining Gebele’s, Raff’s, and Symmers’ cases 
it is found that out of nearly 1100 persons 464, or 42.2 per cent., presented 
skin angiomata. Symmers made observations in 17 cases of carcinoma and 
found angiomata in 12, or 76.4 per cent. The angiomata were, however, 
much fewer than in many of the cases in which cancer was absent. Not- 
withstanding the frequency in which he found angiomata in his cancer cases, 
Symmers thinks that they occur too frequently in the non-cancerous cases 
for them to be of any real value from a diagnostic standpoint. 

Symmers holds that some other explanation for them must be sought for. 
He believes that their presence in persons of all ages is intimately associated 
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•with arterial degeneration. He found in comparatively young individuals 
wlio exliibited these skin changes that high arterial tension, and even 
further signs of precocious arterial sclerosis, were present. In persons 
between forty and fifty years of age arterial thickening went hand-in-hand 
with cutaneous angiomata. He, therefore, is inclined to the view that they 
are an external expression of arterial disease. 

(There seems to be no definite relationship between the spider angiomata 
and disease of the liver. They may appear on the skin of the face and 
trunk, more frequently, perhaps, in cirrhosis than in any other forms of 
hepatic disease. See Jo/ins HopUns Hospital Bulletin, 1902. — W. 0.) 
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The Anastomosis of the Portal Vein with the Vena Cava. A New 
Operative Procedure. — Tansini (^Ccnlralblatl fiir Chir., 1902, No. 36) states 
that the advantage of the diversion of the blood from the portal vein is unques- 
tioned for the relief of certain conditions, and the objection to the method 
of Talina is that this is accomplished indirectly and not always completely. 
The author’s method has been tried with success on dogs, and consists in an 
end-to-side anastomosis of the portal vein with the vena cava. Clamps 
covered with rubber are placed over the veins in order to control hemorrhage, 
and the portal vein is cut. Then a small spindle-shaped piece of the vena 
cava is cut out between the clamps, the end of the portal vein is inserted in 
the opening and the edges closed with silk stitches and the clamps removed. 
Each one of the dogs experimented upon became fat and was perfectly 
healthy when killed two months later. Examination at this time showed 
the union between the veins to be perfect. 

The Growth of Bacteria in the Intestine.— Smith and Tennant {British 
Medical Journal, December 27, 1902) make the following report of their 
original work ; 

The results are of interest because of their bearing on tbe pathology of a 
number of diseases. It is clear, as we have shown, that one of the first places 
in which a disturbance of the regulation of bacterial growth takes place is 
the region of the ileocecal junction. The power of inhibiting bacterial 
growth having become impaired, the bacteria which occur normally in the 
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large intestine will become still more abundant, and, approximately, similar 
changes will take place in the small intestine. In the region of the ileo- 
Cffical valve the change will occur to a greater extent than in the higher 
portions of the small intestine. This conclusion follows from a study of the 
contraction of the relatively sterile area in the small intestine seen in cases 
of dogs infected with parasites. 

In the human subject the region of the ileocmcal valve is very liable to 
attacks of inflammation in the shape of appendicitis and typhlitis in their 
various forms, and we are probably near the trnth in finding in these diseases 
an illustration of the mode of bacterial increase which we have just described. 
Further illustrations of the same principle present themselves in the inci- 
dence of the lesions of typhoid fever and tuberculosis of the intestine. It is 
in the lower end of the small intestine that there occur the earliest and 
gravest of the structural changes associated with these diseases. We may, 
therefore, surmise that bacterial invasion of a specific kind follows in these 
cases the same law as the simple disturbance of regulation due to such non- 
specific causes as we have investigated. Bacteria possessing specific patho- 
genic'power if taken by the mouth will, like other bacteria so ingested, be 
restrained from multiplying until the lower ileum has been reached. In 
other words, the various forms of bacterial irritation of the intestine con- 
form more or less to a type the determining factor of which is the normal 
power of inhibition of bacterial growth in the small intestine, and in a study 
of this and the manner in which it is impaired, we obtain important light on 
the occurrence of these diseases and the tendency which they show to 
localize themselves chiefly in the lower ileum. 

A large number of observations have been made on the bacteria which, 
though harmless inhabitants of the normal intestine, increase, especially in the 
small intestine, in various morbid conditions. The principal members of tbe 
group are B. coli, B. proteus, various micrococci, and the bacillus enteritidis 
sporogenes of Klein. When the regulation of bacterial growth is disturbed 
large numbers of these microbes are found in the small intestine, and they 
become endowed with increased virulence. In many forms of catarrh of the 
intestine this increased vigor of bacterial growth is the sole change that can 
be discovered. The attempt to find a microbe characteristic of such condi- 
tions has failed. Again, in typhoid fever, .along with the growth of the B. 
typhi, there occurs an increase in the small intestine of B. coli and other bac- 
teria normally present there. The bacterial change, therefore, which occurs 
in simple catarrh of the intestine has its place in this disease along with the 
specific bacterial eifects due to the growth of the typhoid bacillus. 

It was, as we have already remarked, to enable us to appreciate this part 
of the pathology of typhoid fever that the present research was undertaken. 
In the British Medical Journal in 1899 we published a paper giving the result 
of an examination of the serum reactions on a series of typhoid patients. In 
this we showed that a very considerable percentage of the patients gave not 
only Widal’s reaction, but also more or less pronounced reactions with varie- 
ties of B. coli communis. We thus confirmed the observations of Stern, 
published in 1898, and subsequent investigators have added largely to that 
confirmation. The interest of this research is that in the B. coli reaction we 
have a means of obtaining direct proof of the part which B. coli plays in 
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certain cases of typhoid fever. Long before the evidence of the serum reac- 
tion was brought forward it was held by several patliologists that 13. coli 
had a share in the causation of typhoid fever. Various observations on the 
presence of B. coli in the spleen and other organs of typhoid patients, and 
Sanarelli’s experiments on the influence of coli toxins in raising .the viru- 
lence of B. typhi had given ground for this conclusion. The study of the 
regulation of bacterial growth in the intestine whieh we have just detailed 
shows, it seems to us, the mode in which normal bacterial processes in the 
intestine may increase and thereby contribute to a disease without invading 
the tissues or the blood. 

To study this question from another point, we carried out a number of 
inoculations with races of B. coli, in order to compare the reactions develop- 
ing in consequence in the animal’s (rabbit’s) blood with those of the blood 
of a patient in typhoid fever. This method failed, however, to throw much 
light on the problem we had before us, but this was probably due to the fact 
that various races of B. coli differ very much in their reaction to agglutinat- 
ing coli serums. It often happens that even when a race which does not 
easily agglutinate is used for inoculation, the resulting serum will give a 
reaction with other races of B. coli at a dilution much higher than the 
maximum dilution which will agglutinate the inoculating race. It is con- 
sequently impossible to use the serum reaction of the coli group of bacilli in 
the same definite way as may be permitted with the typhoid group, in which 
the tendency to agglutinate is much more uniform. There is accordingly an 
element of uncertainty in interpreting the meaning of coli reaction in a 
given instance. 

Further, in carrying out these inoculations, we tested the rabbit’s blood 
with races of B. typhi, and in confirmation of Sternberg’s results, we found 
that the serum had occasionally acquired the power of agglutinating B. 
typhi at a dilution at which it had no effect on the B, coli used to inoculate. 
We do not consider we have yet the data to enable us to interpret this result. 

Intracapsular Prostatic Besection. The Normal Method in Cases of 
Prostatic Hypertrophy,— Rvdgier {GentralblaUfiir Chir., No. 41, 1902) states 
that he first recommended enucleation two years ago and that his good results 
with this method have been equalled by those of Albarran and other surgeons. 
Further experience with this method has shown that the objection to it is, 
that no matter whether the enucleation be done with the fingers or with 
blunt-pointed instruments the prostatic urethra is almost invariably opened. 
- The effect of this is to prolong convalescence, which is undesirable in these 
cases. For that reason the author now uses the method of intracapsular 
resection, which avoids this complication by not removing the prostatic tissue 
lying aloug the course of the urethra. The technique consists in separating 
the posterior surface of the prostate from the perineum by a median incision 
through the raph6. The objection to the half-moon incision between the 
tuberi ischii is its danger, and its use can only be recommended in very diffi- 
cult cases. After splitting the perineal fasciae the prostate should be exposed 
by blunt dissection. A catheter of as large a size as possible should have 
been previously introduced into the urethra. The edges of the wound being 
held apart, the prostatic capsule should be incised on one side of the median 
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line, and then held apart with retractors while an attempt is made to pull 
out the prostate with the fingers. This may be easy at times, at others, when 
the capsule is thin and adherent to the parenchyma of the gland, it may be 
a very difficult procedure. The urethra being clearly marked hj' the cathe- 
ter, the dissection is stopped before it is reached. Clamps are then applied 
and the prostatic tissue resected. The operation is usually easy, is not ac- 
companied by much hemorrhage, and can be performed in a short space of 
time in contradistinction to the Dittel operation which, as Buchhardt has 
aptly stated, is not technically easy, requires about three hours to perform, 
and is usually accompanied by much hemorrhage. Only further clinical 
experience can show as to whether the chances of recurrence are greater 
after one operation than they are from the other, but the chances at present 
would seem to be about the same. 

Two Cases of Obscure Abdominal Pain ; Operations ; Results.— Prit- 
CHARD {British Medical Journal, December 27, 1902) reports the following 
cases : Case I., woman, aged fifty-three years, had for twenty-three years been 
subject to intermittent attacks of acute epigastric pain accompanied by 
vomiting, and lasting, as a rule, for two or three days. The first attack w.as 
characterized by jaundice and the usual symptoms of biliary colic, hut no 
calculus was discovered in the stools. There was no history of any illness 
except an attack of malarial fever. Three months before the operation the 
patient noticed that her water became highly colored and the motions pale. 
Soon afterward she began to feel definitely ill ; there w.as considerable pain 
in the epigastric region, slightly to the right of the median line, and a tem- 
perature of 105° F. This temperature soon became remittent and marked 
jaundice developed. The patient was better one day and worse the next, and 
as she was steadily becoming weaker an exploratory laparotomy was finally 
performed, three months after the date of the beginning of her illness. 
This was absolutely negative in indicating the cause of her condition. The 
liver and gall-bladder and, in fact, all the abdominal organs were found to 
be normal in every way. The temperature became normal after the opera- 
tion and remained so for eight days, but on the ninth day it rose to 104° P., 
and again another rise five Idays later. The skin now began to have the 
peculiar bronze tinge of Addison’s disease, and there were patches of almost 
completely black pigment on the back of the hands and lower parts of the 
arms. The scar of the wound was not pigmented. The patient was in a 
very asthenic condition. Believing in the possibility of disease of the 
adrenals, small doses of arsenic and strychnine were given, and the patient 
immediately began to improve and in a few weeks was well enough to go 
home. 

Case II. — Woman, aged fifty-seven years, who complained of pain in the 
right epigastric region, at the level of the junction of the seventh intercostal 
cartilage. This pain was intermittent, neuralgic, shooting through to the 
back, and generally at its severest about three hours after a meal. Diet did 
not affect the severity of the attacks, which were generally accompanied by 
flatulency. Any vibration, such as riding in a carriage, increased the pain. 
Rest in bed and medicines having proven of no benefit, an exploratory lapar- 
otomy was performed. This showed a mass of fairly dense, fibrous adhesions 
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connecting the upper portion of tlie duodenum with the right border of the 
stomach. The duodenum at its junction with the stomach was kinked at 
rather an acute angle and there were a few additional adhesions which ex- 
tended to the free border of the liver and to the structures in the neighbor- 
hood. On releasing the adhesions the stomach fell back into its normal 
position. It was then opened, a rather narrow pylorus freely stretched, and 
then the wounds were closed. The patient made a rapid recovery and was 
free from pain for a period of four months, when it returned and was as severe 
as before and presented similar characteristics. 

The Treatment of Cancerous Affections of the Skin by Means of the 
X-rays. — Tayloe, {Liverpool Medico- Chinirgical Journal, October, 1902) re- 
ports the following inoperable cases treated by this method : Case T., man, 
aged sixty-four years, suffering from a rodent ulcer of eight years’ duration, 
affecting the outer canthus of the left eye and lids and the skin, covering the 
prominence of the malar bone and its orbital prominence. The treatments 
were given twice weekly with a current of three ampfires and a duration of 
twenty minutes. After eight treatments a reaction set in which was attended 
by destruction of the newly formed epithelium and surrounding epidermis. 
The treatment was suspended for three weeks and then resumed when the 
duration was only five minutes, and in one week the patient was completely 
cured and has remained so until the present date. 

Case 11. — Man, aged fiftj’’-nine years, who suffered from lupus erythematosus 
of the face which was undergoing a spontaneous cure. On his nose, how- 
ever, was a large, soft, vascular, cauliflower-like growth involving the whole 
surface of that organ. Nine years previously ho had been successfully 
operated on for epithelioma of the lower lip. As much as possible of the 
disease of the nose was curetted away, and then the raw surface was sub- 
mitted to the rays, as in Case I., the other portions of the face being carefully 
protected with a lead-foil mask. In fourteen weeks the patient was com- 
pletely well, but lately there has been a slight recurrence on the left cheek. 
This is improving steadily under treatment. 

Case III.— Man, aged eighty-two years, with a rodent ulcer on the side ot 
the nose and at inner canthus, of twenty years' duration. Similarly treated, 
and the ulcer completely healed in about six months, and as yet there has 
been no recurrence. 

Case IV. — Man, aged seventy-eight years, suffering from a rodent cancer of 
the left side of the scalp and pericranium of thirteen years’ duration. Its 
dimensions were six inches long by three inches wide. The treatment has 
been applied during the past twelve months as often as the health of the old 
man permitted him to attend the hospital. Fully two-thirds of the ulcers 
are healed, but the disease has spread somewhat posteriorly and over the 
zygomatic process, and some of the newly cicatrized tissue is breaking down. 
This case, taken in conjunction with others of a similar character, suggests 
that the X-ray treatment is not so satisfactory when cancerous affections of 
the skin involve osseous structures, as when the disease is confined entirely 
to the soft parts. 

In Case V. no escharotic effect was produced, and judging from the other 
cases the author thought that the results would have been more satisfactory 
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if it bad. In conclusion the author states : First, that the rays are especially 
indicated in cases of inoperable cancer of the skin. Second, that the best 
results are obtained when the disease is confined to the soft parts. Third) 
that, owdng to the complete relief of pain and a superior cosmetic result 
obtained by this treatment, patients too readily assume that they are well 
before they really are ; therefore, they should be warned that a recurrence 
may take place. In the discussion of this paper Eoberts stated that he 
believed that the efieets on the tissues of the skin of the X-rays were, broadly 
speaking, of two orders: (1) Those of a kind analogous to burning; (2) 
specific effects. Eontgen rays appeared to exert a specific action on degen- 
erative epithelium. Eodent ulcer was a purely epithelial disease, and there 
could be no question that the rays caused a dissolution of the new epithelial 
cells. The same was true of epithelioma and possibly to some extent of 
other forms of cancer. The remedial influence of these rays on lupus is to 
be attributed to their burning action and not to any specific influence. 


The Treatment of Fractures of the Extremities.— Debeksaques {Joiirn. 
de Chir. and Annales de la SociUk Beige dc Oltir., 1902, No. 10) states that 
Sorel has reported excellent results from the ambulatory method of treat- 
ment, and the author has tried this method with success in those rare cases 
of senile fracture of the tibia in children without tendency to displacement; 
but he does not believe in it for those fractures of the superior segment of 
the bone. He has obtained excellent results in cases in which the femur is 
fractured by continuous extension and in children by the use of Schede’s 
apparatus (extension with the member suspended vertically), and so is loth 
to give up a method which has proven uniformly successful. Sorel has also 
recommended allowing cases of resection of the knee to walk w’ith an 
ambulatory splint after the tenth or twelfth day, but the author believes that 
this is most undesirable and only tends to produce ankylosis. 
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Treatment of Pneumonia.— Dr. Dyce Duckworth speaks of the great 
need for individualization of the treatment of every pneumonia patient. 
In the main he advocates the use of a mercurial purge in the opening ; this 
may be all the laxative that is necessary. Then a warm bed and careful 
nursing is of primary importance. For the treatment of the pyrexia he is 
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not an advocate of the use of ice bath or of any of the newer antipyretics. 
Quinine, he finds, fills every indication for pyrexia, and this he administers 
in 5-grain doses every two, three, or four hours until the reaction takes 
place. Fluid extract of cinchona may be used alternately with the quinine. 
A mild saline may be added. On the question of the use of opium in 
pneumonia he is more for than against, especially for those patients in 
whom there is no indication of kidney changes. A good plan is to give 
morphine in small doses with a suitable, vehicle, preferably compound spirit 
of ether. As for the heart failure condition, in the acute engorged pul- 
monary areas with cyanosis, or even jaundice, he secs an indication for 
venesection, withdr.awing as much as twelve ouncc.s of blood. If the heart 
begins to falter and the pulse becomes irregular and small, give oxygen and 
do not put it off until hate in the dise.a.se. Tcn-mimite intervals are sufli- 
cient. Strychnine is recommended. Digitalis lie docs not think so ser- 
viceable as strychnine. Musk is also advoc.atcd. Tincture of musk with 
Iloffraan’s anodyne makes an excellent mixture. Two or four ounces, or 
even more, of brandy a day will prove of service . — Jirilifli Malicnl Journal, 
1902, No. 2188, p. 1573. 

Action of Heroin and Dionin on Respiration. — Dn. C. R. lilAnsuAni. 
makes a contribution from a scientific standpoint on the action of these two 
morphine derivatives. From the standpoint of the pharmacological rela- 
tion to the chemical formula of these drugs the inference has been drawn 
that dionin more closely approximates morphine in its action than lieroin. 
It is more sedative to the nerve structures than heroin, is Ic-ss convul.sant, 
less active on the respiratory centre, and less toxic. Compared with mor- 
phine it is Ic-ss toxic, less sedative, more convulsant, and Ic.ss depressant to 
the respiratory centre. Heroin compared with morphine is much more 
toxic, much more convulsant, and much more active to the respiratory 
centre. Since the action of these two drugs, particularly on the respiration, 
is in need of lliorough investigation, conclusions arc well worth recording. 
He finds that heroin can prolong inspiration and incre.asc the depth of 
respiration, hut that the limits of its beneficial action, unless simple slowing 
is required, are soon passed. Slowing is always produced. In moder.ate 
doses it depresses the respiratory centre. Dionin appears to be slightly 
more sedative than codeine, but otherwise it possesses the same action. 
Heroin has a much greater effect on the respiratory centre, an action which 
has been compared to the action of digitalis on the heart.-— Hr/fi'.s/t Medical 
Journal, 1902, p. 1219. 

Injections of Yolk of Egg for Tuberculosis.— Dn. T. Bayle makes the 
ingenious suggestion to use the yolk of egg, rendered more fluid by equal 
parts of physiological salt solution, by hypodermic injection for the treat- 
ment of tuberculosis. At least an ounce may be introduced without fear of 
setting up a local irritation. The results are claimed to be excellent in 
those cases of deficient alimentation from severe gastric disturbance. The 
author holds that the lecithin which is normally present in large amounts 
in the yolk of the egg is not subjected to the molecular breakdown incident 
to its passage through the digestive process. Tire procedure is contrain- 
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dicated when the digestive processes are normal. The author holds that 
the lecithin of the yolk is more stable than any of the heretofore produced 
lecithin on the market. Injections should be made of sterile material sub- 
cutaneously . — Lyon Medicate, 1902, No. 14, p. 427. 

Pseudaconitine and Japaconitine, — De. J. Theodore Cash, in a study 
of these alkaloids related to aconitine says that, used inwardly, pseudaconitine 
and japaconitine given in the proportion indicated (pseudaconitine, 0.4 to 
0.45; japaconitine, 0.8 to 0.9, the dose of aconitine) may, be employed for 
modifying circulatory activity in some febrile states, for the relief of pain, 
and for other purposes which have been answered by the exhibition of 
aconitine. It may he added that solutions of the alkaloids would be very 
preferable for employment to preparations of the plants which yield them, 
for in the latter the main alkaloids not only vary in proportion but are often 
associated with other principles which have a somewhat neutralizing or 
qualifying effect. For local relief of pain the three alkaloids have been 
found to act well in similar proportions (2 per cent, to a basis of oleic acid 
and lard in the British Pharmacopoeia being the proportions employed). 
When the use of such a potent preparation is contemplated it is essential 
that the cutaneous surface should be sound and free from abrasion . — British 
Medical Journal, 1902, No. 2181, p. 1243. 

Mannitol Pentanitrate.— Des. C. R. Maeshall and J. H. Wignee 
conclude a series of studies of this new vasodilator as follows : It is evident 
from the sphygmographic tracings that mannitol pentanitrate is less active 
than erythrol tetranitrate, but much more active than mannitol hexanitrate. 
It would undoubtedly prove a useful drug if erythrol tetranitrate were 
unknown, but its only great advantage over this substance is its relative cheap- 
ness when prepared on a large scale. It can, however, in double the dose 
produce all the effects of erythrol tetranitrate. It can as readily be obtained 
pure, and it is somewhat more stable. It possesses the usual ill-effects of 
the organic nitrates — slight heaviness and tendency to headache, and it 
also has a bitter taste. Pharmacologically, it is very interesting, but its 
mode of action aud certain other points we must leave to a future com- 
munication. The second objection to erythrol tetranitrate is its explosive- 
ness. When rapidly heated, sometimes when struck, it detonates and 
disappears. If handled with ordinary care, however, it is quite harmless. 
It can be made perfectly so by mixing it with oil of theobroma, which is 
easily done by melting and then converting this into tablets. And this, 
besides being the best form, ought to be the most economical, as it is 
unnecessary to crystallize the nitrate previous to mixing it with the cocoa- 
butter. Mannitol pentanitrate, in this respect, possesses advantages over 
erythrol tetranitrate, since it is more stable and much more soluble in oil 
of theobroma . — British Medical Journal, 1902, No. 2181, p. 1231. 

Treatment of Graves’ Disease.— Dr. M. Schultes has made a series of 
investigations on the action of a serum obtained from sheep or dogs from 
which the thyroids have been removed, following the initial suggestion of 
Ballet and Enriquez. He reports the case of a woman, aged forty-two 
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years, who had had exophthalmic goitre four years. Palpitation, anxiety, 
and delirium were prominent symptoms. The exophthalmos was marked, 
the thyroid much enlarged, the circumference of the neck being seventeen 
inches’. The initial dosage of this new body as prepared, termed antithy- 
roidin, was 7-} grains. This was increased until she was taking 70 grains 
three times a day. After two weeks her delirium was markedly improved, 
the pulse rate had dropped to 100, the circumference of the neck diminished 
almost an inch. A week later the pulse rate was 8S, the thyroid was softer, 
and the patient was able to attend to light work, such as sewing, from which 
she had been deprived by reason of the marked tremor. After seven weeks 
she was sufliciently better to be termed well . — MiUichcncr mcdkiuhchc Woehen- 
schrl/l, 1002, No. 20, p. 834. 

Hypodermic Purgatives. —Dr. IValtur E. Dixok says that a drug 
that can he introduced subcutancouslj- and jiroduce a purgative effect is a 
w.ant distinctly felt in medicine. Such a body would bo of the greatest 
advantage in a variety of conditions, such, for example, as inflammation of 
the stomach where a purgative action was required, in aj)oplcxy and uncon- 
sciousness from other causes, and after certain abdominal operations. In 
spite, however, of this want, pharmacologists have not succeeded in intro- 
ducing a suitable substance, and although many drugs producing the 
desired effect have been suggested, yet these have invariably been found to 
give rise to conditions which prohibit their use in the form of an injection. 
For convenience of description, drugs producing a purgative action on 
injection may be divided into four groups, Thc.se he divides as vegetable 
purgative, salines, drugs acting peripherally, and drugs of the morphine 
series. Of this latter group he draws attention to the following facts with 
regard to apocodeine. It lowers blood pressure, produces vasodilatation, and 
increases peristaltic movements — all probably ns a result of its sedative 
action on the sympathetic inhibitory ganglia. It docs not produce vomit- 
ing or give rise to other ill-effects, and he therefore hopes that it will 
receive an extensive trial as a hypodermic purgative. Finally, he suggests 
that a 1 or 2 per cent, solution of the hydrochloride be used, which should 
be neutral and filtered before use. Thirty to forty minims may be injected 
for a dose . — British Medical Journal, 1902, No. 2181, p. 1245. 


Phenolphthalein as a Purgative. — Dr. F. W. TuxNicniFrE gives an 
interesting resumd of the so-called synthetic purgatives, and discusses the 
relation of the various anthracene cathartics from a chemical standpoint. 
Phenolphthalein comes in for special study, concerning which he concludes 
that: 1. For children, phenolphthalein in doses of from ?, grain to 21 
grains is a useful aperient. 2. For ordinary adults this drug must be given 
in doses of from 14 grains to 44 grains. 3. In cases of obstinate constipa- 
tion the dose must be increased to 15 grains. 4. Phenophthalein produces 
purgation in jaundice. It has no irritating effects on the kidneys ; its 
depressant action on the circulation is less than that of magnesium sulphate. 
—British Medical Journal, 1902, No. 2181, p. 1225. 
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OBSTETRICS. 


UNDER THE CHARGE OF 

ED WARD P. DAVIS, A.M., M.D., 

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE ; PROFESSOR OF OBSTETRICS AND 
DISEASES OF INFANCY IN THE PHILADELPHIA POLYCLINIC; CLINICAL PROFESSOR 
OF DISEASES OF CHILDREN IN THE WOMAN’S MEDICAL COLLEGE : VISITING 
OBSTETRICIAN TO THE PHILADELPHIA HOSPITAL, ETC. 


The Result of Total Suppression of Urine in Pregnant and Won-preg- 
nant Animals. — Bi.umreich (Archiv fur Gynakologie, 1902, Band xlvi., 
Heft 2) has previously made a series of investigations to determine whether 
increased sensibility is characteristic of the nervous system during preg- 
nancy. His experiments were conducted by injecting creatin into the brain 
of pregnant animals after trephining, and in the second group of cases by 
injecting a solution of creatin into the blood current through the carotid 
artery. His results demonstrated the fact that in pregnant animals a con- 
dition of increased sensibility to reflex irritation is found in the nervous 
system. 

This is corroborated by clinical observation, which shows that eclampsia, 
tetanus, and chorea are found with special frequency in pregnant patients. 

In order to determine as nearly as possible the source of the irritating 
material causing eclampsia, Blumreich experimented upon pregnant and 
non-pregnant animals, by causing complete retention of urinary excreta by 
extirpating both kidneys. This operation is performed without much diffi- 
culty by placing the animal upon the abdomen, aud under anassthesia, making 
an incision along the back at the eleventh vertebra, in sucli a position that 
both kidneys can be readily removed through one incision. TJie first animal 
operated upon died from peritonitis through an .accident which opened the 
peritoneal cavity ; the others showed no evidence of infection. Ten preg- 
nant animals and twelve non-pregnant were operated upon. In most of the 
cases rabbits were used. 

There was no immediate effect following the operation. The animals 
moved about freely and ate with appetite. The first evidence of dise.ase was 
increased irritability, so that the skin could not be touched or stroked with- 
out causing great uneasiness. Convulsions in groups of muscles then fol- 
lowed, with drawing of the head backward and toward the right side. In 
some cases clonic convulsions occurred. This gradually extended until most 
of the muscles of the body were involved. They resembled those which fol- 
lowed the injection of a solution of creatin into the carotid artery. 

The nervous system showed not only increased excitability, but very soon 
in the progress of the case an amesthetic effect was noticed. The animals 
not only ran about eagerly, but at times lay quietly, as if amesthetized. 

In non-pregnant animals convulsions began, on the average, 71 hours after 
the operation. Death occurred on the average 79 hours after the opera- 
tion. In pregnant animals convulsions occurred in 63.4 hours after opera- 



OBSTETRICS. 


645 


tion, and death followed the operation, on the average, in 70.8 hours. The 
shortest period in which convulsions occurred after operation was 40 hours 
the longest, 104 hours. 

Further experiment was made by feeding two groups of animals one 
pregnant, the other non -pregnant — operated upon, with the same food, 
when it was found that the difference in the frequency and prompt occur- 
rence of the convulsions between pregnant and non-pregnant animals is 
very much lessened. 

The conclusions dr.awn from these experiments strengthen our belief that 
the brain of the pregnant animal is more sensitive to irritation that that of 
the non-pregnant. The substances w'hich produce convulsions exist essen- 
tially in the non-pregnant as well as in the pregnant. 

One fact stands out very clearly from these and other experiments upon 
this subject: eclampsia is not the result of urmmia. While lesions in the 
kidney may assist in producing eclampsia, these lesions are the result of the 
circulation of poisons which in themselves cause eclampsia. Experiments 
show that animals, whether herbivorous or carnivorous, generate poisons in 
the body during pregnancy. To isolate poisons which produce eclampsia it 
will be necessary to isolate from the blood, the central nervous system, or 
the urine substances which are capable of exciting irritation in the nervous 
system during pregnancy. 

Tubal Gestation. — In the Journal of ObUetrics of the British Empire, June, 
1902, OHAjrpNEYS contributes an interesting paper upon this subject, with 
the results of his study of seventy-five cases of tubal gestation from the 
wards of St. Bartholomew’s hospital. 

He calls attention to the fact that more than twenty years ago these cases 
were diagnosed as hematocele, w'hile later the same cases were called peri- 
metritis. Before 1893 the diagnosis of ectopic gestation was not very com- 
monly made. From 1865 to 1877 there were at St. Bartholomew’s Hospital 
129 cases in which hematocele was diagnosed, and of these five died, a mor- 
tality of nearly 3.87 per cent. During the next two years the mortality 
remained the same, but a smaller number of oases were diagnosed as hema- 
tocele. From 1891 to 1900 there were thirty-six cases of hematocele, of 
which none died. During the first twelve years the diagnosis of ectopic 
gestation was made six times, with one death. During the second twelve 
years it was made in ten cases, with two deaths; and during the next nine 
years in sixty-three cases, with nine deaths. 

Obampneys practises and teaches the following principles of treatment in 
these cases : 

1. Cases of early, uuruptured, living, tubal gestation should be operated 

on without delay, ' 

2. Cases of rupture into the peritoneal cavity, with diffuse hemorrhage, 
should be deal! with according to circumstances. 

(a) If hemorrhage still continues when they come under observation some 
cases ought to be subjected to operation, taking into consideration the 
probability of the limitation and encapsulation of the blood continuing and 
the state of the patient at the time. 

- {b) If seen after hemorrhage has ceased they should be treated expectantly. 
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3. Cases in whicli tlie blood has been encapsulated by adhesions or by the 
broad ligament should be treated expectantly, and operated on if pregnancy 
appears to be progressing. 

4. Hematoceles which refuse to be absorbed in a reasonable time should 
be opened, emptied, and drained. 

In explanation of these propositions it is recognized that it is very difficult 
at times to diagnose an unruptured tubal gestation. Regarding those cases 
which rupture into the peritoneal cavity, the death of the ovum immediately 
occurs ; hence it ceases to be a source of danger. If the patient recovers 
from the shock she usually survives the accident. To operate during the 
stage of shock he believes is in many cases to kill the patient; to operate 
after the shock has ceased is usually unnecessary. 

Champneys adds detailed reports of seventy-five cases which have been 
under his personal charge in St. Bartholomew’s. The mortality of these 
cases was seven, or 9.3 per cent.; 45.3 per cent, of these cases were left 
alone, and recovered ; in 20 per cent, vaginal section was done, without mor- 
tality; in 65.3 per cent, nothing was done as soon as the patient was 
admitted or during the active stage of hemorrhage, but later on vaginal sec- 
tion was performed. Immediate abdominal section was done in but 12 per 
cent, of the cases. Secondary abdominal section was done in 22.6 per cent., 
and abdominal sections, both primary and secondary, in 34.9 per cent. There 
were forty-nine cases, or 65.3 per cent., in which abdominal section was not 
done. 

The mortality of vaginal sections was nothing, and the mortality of 
abdominal sections, primary and secondary, was 26.92 ,per cent. Primary 
abdominal sections gave better results than secondary. In the former the 
mortality was 22.2 per cent., and in the latter 29.41 per cent. The mortality 
of all abdominal sections in these cases was 9.3 per cent., or that of the entire 
series. Four cases were opened through the v.agina under a mistaken diag- 
nosis. Five cases were possibly operated upon too late, and there were two 
cases in which abdominal section was superfluous. There were twelve cases 
in which the tumor was larger than a cricket-ball, and three cases in which 
the tumor increased after admission to the hospital, but which recovered 
without operation. In four cases there were attacks of pain without increase 
in the tumor, and in two cases the hematocele was discharged through the 
rectum. Champneys calls attention to the fact that rise of temperature does 
not necessarily indicate infection of the sac. 

He does not have resort to mere puncture. When opening such a tumor 
through the vagina he cuts through the vaginal wall, stopping any bleeding 
before proceeding further, and opening the cyst with the fingers, aided with 
some blunt instrument. After washing out the sac he is accustomed to drain 
with gauze. 

In summarizing these cases Champneys calls attention to the fact that 60 
per cent, of the whole number recover without abdominal section. 


Duration of Lactation.— In L’ ObstUrique, May 15, 1902, Planchon con- 
tributes a paper upon the duration of lactation, in which he describes 
various conditions in which lactation has continued under unusual circum- 
stances. 



OBSTETRICS. 


647 


Of 245 patients ^Yllo consulted Mm before tbeir children -were seven 
months old, 158 were not nursing children, 78 had not had sufficient milk 
for a nursing child, and 14 had no milk at all. 

Among the causes for interruption of nursing he places, first, inflamma- 
tion of the mammary glands, with breast abscess, strong mental disturbance 
and violent emotion, sudden failure of the kidneys, affections of the heart, 
and the appearance of menstruation in the nursing mother. The number 
of nursing mothers in whom menstruation returned is variously estimated 
at from 39 to 43 per cent. Observation shows that in women nursing a 
child, should menstruation occur, the quantity of milk is distinctly lessened 
and its quality impaired during menstruation. 

Among these patients but two were found who were able to nurse a child 
as long as fourteen months ; G3.6 per cent, had suflicient to nurse a child for 
seven months, 55.3 per cent, for eight months, 37.8 per cent, for nine 
months, 22.7 per cent, for ten months, 13.6 per cent, for eleven months, 6 per 
cent, for twelve months, and 1.5 per cent, for thirteen and fourteen months. 

The Production of Eclampsia. In the Archiv fib- Gi/ndkoloffie, 1902, Band 
Ixvi., Heft 2, Muller contributes an extensive and interesting paper upon 
this subject. 

Reviewing thoroughly the literature of the subject, he concludes that 
eclampsia is the result of a gener.al and sj'stemic poison. The place of origin 
for this poison he believes to be the interior of the genital tract, and espe- 
cially the interior of the uterus. Reasoning by analogy, he concludes that 
the same or analogous causes which produce fever during pregnancy and 
labor produce eclampsia also. He bases this decision upon a careful com- 
parison of those complications of pregnancy and labor resulting in fever with 
the conditions which precede eclampsia. He finds that so far as the fcetus is 
concerned both fever and eclampsia greatly jeopardize its life. He draws 
a close parallel between all of the circumstances attending fever in preg- 
nancy and labor with those which result in eclampsia. 

He believes that necrosis of the decidua, with the presence and activity 
of bacteria, produce eclampsia. He calls attention to the fact that eclampsia 
is most frequent as the intra-uterine tension increases through the progres- 
sive growth of the ovum. 

His suggestions for treatment are to empty the uterus promptly, taking 
special care to remove the decidua and all portions of placenta and mem- 
branes. So far as the prophylaxis of eclampsia is concerned, nothing can 
be done except to keep the patient as clean as possible. 

[This paper is chiefly valuable for the excellent review which it contains 
of the literature of the subject. It is hard to reconcile the writer’s theory 
with facts observed through clinical observation. If the interior of the 
uterus is the source of the poison-producing eclampsia, why should a 
restricted diet diminish the danger of eclampsia? If the only available 
treatment is the complete emptying of the uterus, why is it that many 
patients do best when the uterus is not emptied until nature gradually 
accomplishes this, while the patient is made to eliminate freely bv packs, 
baths, and other means. \7e are quite agreed with the writer that eclampsia 
is the result of systemic poison, but we must have further evidence before 
we can accept his statement that the genital tract is the source of this poison.] 

VOL. 125, No. 3.— MARCH, 1903. 3G 
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Caesarean Section for Placenta Praevia.— In the Boston Medical and Sur- 
gical Journal, June 12, 1902, Conroy reports the case of a multipara whom 
he found bleeding profusely from placenta praevia. On examination the os 
uteri admitted the finger-tip, and the placenta was felt completely covering 
the orifice. The vagina was tamponed with cotton, and stimulants given 
hypodermically, and consultation summoned. On further examination it 
was found that the tampon was not controlling the hemorrhage, and the 
patient was delivered by Cfesarean section. The child was stillborn, and bad 
apparently been dead for some hours. The mother made a good recovery. 


GYNECOLOGY. 


UNDER THE CHARSE OF 

HENRY C. COE, M.D., 

OF NEW YORK. 

ASSISTED BY 

WILLIAM E. STUDDIFORD, M.D. 


Hot Air in Gynecological Treatment. — Polana {Ccnfralblatt fiir Oynd- 
hologie, No, 37, 1902) commends highly Bier’s method of steaming, especially 
in cases of old pelvic exudates. A Ferguson’s speculum is introduced if it 
is desired to produce a direct effect upon the vaginal fornix or uterus. The 
treatment is also useful in hastening the development of abscesses, also for 
assisting the healing process after they have been incised per vaginam. 

Since the effect of the heat is to increase uterine congestion, its use is 
contraindicated in endometritis, while it is of value in cases of amenorrhcea 
and imperfect development of the pelvic organs. The presence of anj' 
elevation of temperature is an absolute contraindication. 

The writer does not claim that this treatment is followed by an anatomical 
cure, but that patients with obstinate chronic trouble are permanently 
relieved of their pain. 

Fibromyoma Complicated with Pregnancy.— Baecker (ffenfrafifaff fur 
Gyndhologic, No. 38, 1902) in reporting six cases states his belief that in 
spite of the fact that the tumor is benign, pregnancy in a fibroid uterus is 
a condition which is fraught with danger, during both the pregnancy and 
the puerperium, varying according to the size and location of the neo- 
plasm. Before the third mouth it is advisable to empty the uterus in a 
doubtful case. After the third month expectant treatment should be fol- 
lowed, but if serious complications arise the writer prefers hysterectomy 
to a palliative operation, which may expose the patient to the risk of fresh 
danger from a subsequent pregnancy. Hence, he does not approve of 
enucleation, even when combined with castration. Of course, the intelli- 
gent consent of the patient to a radical operation is necessary. 



GYNECOLOGY. 


649 


Laparotomy during Pregnancy.— Mahschkee {Centralhlail fiir Gyna- 
hologie, No. 38, 1902) reports the case of a multipara, aged thirty years, who 
entered the hospital with the diagnosis of extrauterine pregnancy, as she 
had skipped two periods and was suffering from severe abdominal pains. 
On examination under anassthesia the uterus appeared to be small and an 
adherent tumor was felt on the right side. Hegar’s sign w’as absent. 
Opening the abdomen, the writer found that the pregnant uterus was retro- 
flexed and firmly fixed by fundal adhesions. A small fibroid attached to 
the lower segment was removed after the adhesions were separated. The 
convalescence was normal, the patient was discharged on the fifteenth (!) 
day, and was delivered subsequently at full term. 

The same writer reports the following cases of pregnancy complicated 
with fibroid ; 

Case I. — A multipara, aged thirty-five years, who had been in good 
health since her previous pregnancy ten years before, when three months 
advanced in her second pregnancy was suddenly seized with severe abdomi- 
nal pains, accompanied with chills, fever, and tympanites. The diagnosis 
of pregnancy complicated with fibroid tumor and peritonitis was made, 
and abdominal section was performed. A suppurating fibro-myoma was 
removed with difficulty, pus escaping freely, while the hemorrhage was 
profuse. A large, raw surface on the uterus was sutured with deep catgut 
and superficial silk sutures. No drainage was used. The convalescence 
was stormy— uncontrollable vomiting for five days, intestinal paralysis for 
a longer period, and, finally, obstinate coughing. On the eighth day the 
upper angle of the wound burst open and omentum prolapsed, so that 
a second operation was necessary on the twelfth day. Following the second 
anoesthesia there was obstinate vomiting as before. In spite of all these 
complications the patient recovered, the pregnancy continued, and she was 
delivered normally at term. 

Case II. — The patient, aged twenty-nine years, denied pregnancy, but 
had missed four periods, and was in a miserable condition when she was 
admitted, suffering with severe abdominal pains. The uterus was as large 
as a child’s head, and was studded with myomatous nodules. On opening 
the abdomen it was found to be impossible to perform a conservative opera- 
tion, so that the whole mass was removed, the patient having a normal con- 
valescence. 

These cases illustrated another complication of pregnancy : 

Case I.— A multipara, aged thirty-nine years, entered the hospital with 
chills, fever, abdominal pain and tympanites. Pregnancy at four or five 
months was recognized. The cul-de-sac was filled with a soft tumor, which 
was supposed to be a suppuratiug dermoid cyst. This was confirmed by 
vaginal section. The contents of the cyst were evacuated, and the sac was 
removed with great difficulty on account of firm adhesions, it being neces- 
sary to manipulate the uterus considerably. Gauze drainage was used. 
In spite of the rough usage of the pregnant uterus the recovery was normal, 
and the patient completed her full term. 

Case II.— A young woman, early in her fourth pregnancy, had suffered 
for a month with irregular hemorrhages, backache, nausea, and vertigo. 
A retroflexed uterus was replaced and supported by a pessary, but the pain 
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and hemorrhages continued. A movable ovarian cyst, the size of an egg, 
was discovered and operation was advised on account of the danger of 
torsion of the pedicle. This was easily effected, the unpleasant symptoms 
promptly disappeared, and the subsequent course of the pregnancy was 
uneventful. 


Anatomy of Chronic Parametritis. — Freund (Centra Iblaii fur Gynd- 
hologie, No. 43, 1902) presents the results of his recent studies bearing on 
this subject, which confirm his previous views with regard to the relation 
of this condition to certain reflex nervous symptoms. vSections through the 
diseased tissues show marked changes in the pelvic g.anglia included within 
them. Besides being surrounded and compressed by the cicatricial tissue, 
their cells are shrunken, lose their normal shape, and the nuclei mostly dis- 
appear. The writer believes that this subject offers a fruitful field for in- 
vestigation, and that various reflex neuroses usually referred to hysteria 
may be explained by these changes in the intra-pelvic ganglia. 


Diagnosis of Genital Tuherculosid. — Sellheim (Centralblatt fiir Oynd- 
kologie, No. 43, 1902) believes that the probable tubercular character of 
obscure pelvic disease in an individual may be inferred if it is present in 
other organs, or in members of the same family. If isolated nodules can he 
detected in the pelvic peritoneum, and especially at the uterine end of the 
Fallopian tube, the diagnosis is almost certain. The tube has a character- 
istic rosary-like feel, the nodules being of firm consistence, 

Curettement of the uterine cavity and microscopic examination of the 
tissue removed should never be omitted in cases of suspected tuberculosis 
of the tubes and pelvic peritoneum, since in this way important information 
may be obtained bearing upon the questions of prognosis and treatment. If 
such a thorough examination is made the writer believes that in the 
majority of cases it is possible to make a diagnosis of genital tuberculosis. 

He reports sixty-five cases observed at the Freiburg clinic in the course 
of eight years ; twenty-eight of these were treated palliatively, with 
satisfactory result as regards the relief of symptoms and arrest of the dis- 
ease ; thirty-seven capital operations were performed, with equal success. 
Total extirpation of the uterus and adnexa is preferable. 


Treatment of Pelvic Suppuration.— Jung (Centralblatt fiir Gyndhologie, 
No. 43, 1902) reports 122 cases of laparotomy from the'Greifswald clinic, 
with a mortality of 18 per cent., which he explains by the fact that these 
included the worst cases, small pus tubes and ovaries, with slight adhesions, 
being removed per vaginam. Another explanation of the high death rate 
was afforded by the virulence of the pus, which was found to he sterile in only 
14 out of 78 cases in which it was examined bacteriologically. Streptococci 
were found twenty-six times, gonococci twelve times, colon bacilli six times, 
and tubercle bacilli thirteen times. Vaginal section and drainage are now 
practised at the clinic, the diagnosis being greatly aided b}”^ examination of 
the blood. In 21 recent cases the patients were cured by this method. 
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Treatment of Retroflexion.— Winternitz {CentralblaU fiir Qyniihologie, 
No. 43, 1902) recognizes four classes of cases, viz. : 1. Uncomplicated 
movable retroflexion in multiparm, the symptoms being mostly nervous and 
not due to the local condition. Such patients should not be treated at all. 
2. Simple retroflexion in women who have borne children, but have no 
laceration of the pelvic floor. The displacement may be corrected by a 
pessary or by operation. 3. Retro-displacement and prolapsus from loss of 
the pelvic floor, accompanied by the usual dragging symptoms. Here an 
operation is indicated, really to correct the prolapsus. 4. Complications 
on the side of endometritis, diseased adnexa and adhesions, where the 
retroflexion is a side issue and surgical treatment is clearly indicated. 

Diabetes in Gynecological Operations. — Furth {CentralblaU Jvr Gynd- 
kologie, No. 43, 1902) laj's down the following rules with regard to operations 
in diabetics : 1. Reduction of the amount of sugar by strict diet and the 
administration of soda. 2. Removal of all mental excitement as far as 
possible, and relief of pain without narcotics if this can be effected. 3. 
Strict attention to asepsis and antisepsis. 4. Avoidance of exhaustive 
purging and loss of fluid from the system, an enema being given the night 
before the operation, which should be performed early in the morning. 
5. Local or lumbar anassthesia is preferable to general narcosis. 6. Saline 
enemata should be given after operation, citrate of soda being administered 
as before, with easily digested food. 7. If the convalescence is smooth, 
massage should early be practised. 
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Ablation of the Crystalline Lens to Rectify High Myopia. — Sir 
W iLUiAM J. Collins, London {Lancet, December 13, 1902), reports nine 
cases of high myopia, twelve to twenty-three D., operated by himself. In all 
the nine cases there was some improvement of vision and in some very great. 
In no case was the operation followed by untoward symptoms. His con- 
clusion is that “ the operation in suitable cases — a limited class — is so 
reasonably safe and attended often with such brilliant results, that it should 
be regarded as a recognized procedure in the treatment of high or advancing 
myopia in young persons.” 

Optic Neuritis in Diphtheria.— Bolton, London {Lancet, December 13, 
1902), reports two cases of this very rare complication of diphtheria. While 
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Optic neuritis is well known in tlie toxsemias due to Bright’s disease, lead, 
syphilis, and chlorosis, and has been described in certain acute specific dis- 
eases as enteric fever, influenza, mumps, and scarlet fever, it is surprising 
not that optic neuritis should occur in the toxremia of diphtheria, but that it 
is so rare. In fact, the reporter after searching the literature was not able 
to find a single case recorded, though Fromaget describes a case of post- 
diphtheritic amblyopia due, as he thinks, to retrobulbar neuritis. In Bol- 
ton’s cases the disease was binocular ; in the first case the neuritis appeared 
during the fourth week, in the second case probably about the third or 
fourth week. In both cases the knee-jerks were absent, and palsies of some 
distant muscles existed. The inflammation subsided in about two months. 

When to Operate for Senile Cataract, the Other Eye Possessing Useful 
Vision. — Keipke, Lafayette, Ind. {Annals of Ophthalmology, October, 1902), 
has addressed over a hundred members of the Section of Ophthalmology of the 
Americ.an Medical Association upon the question of removing a ripe senile 
cataract when the other eye has useful vision, and as to the complaints of 
the resulting anisometropia. The views of the gentlemen addressed were 
somewhat at variance. The majority, however, favored operating under the 
given circumstances. Eeiper urges the operation because of the increased 
field, avoidance of hypermaturity, absence of a period of blindness, greater 
comfort, and improved appearance. The aphakic eye should not be cor- 
rected so long as the other eye has the more satisfactory vision. 

Softening about the Right Calcarine Fissure Associated with Left 
Hemianopsia. — Perdeau, London {Edinburgh Medical Journal, January, 
1903), describes the case of a female, aged sixty-nine years, suffering from 
dementia. She was unable to recognize anyone approaching her from the 
left, but was immediately conscious of objects appe.aring on her j' right. 
Perimetric observations showed that she had left hemianopsia. Death 
occurred in coma in a few months. The section showed that there was a 
small area of softening at the apex of the right cuneus and adjoining portion 
of the lingual convolution, the proper nervous tissue being replaced by 
connective tissue rich in cells. 

The softening was due to thrombosis occurring in the right internal 
parieto-occipital artery, which was markedly atheromatous. 

The Treatment of Phlyctenular Keratitis.— Marshall, London {Practi- 
tioner, January, 1903), thinks that iron, the remedy most commonly pre- 
scribed in the phlyctenular keratitis of children, is frequently injurious. 
The extreme irritability of the eyes is aggravated by its use in the early 
stages, w'hile it is useful enough at a later period. In the early stages it is 
far better to employ mercury internally. This may be advantageously 
exhibited in the following combination from the Moorfield’s Pharmacopoiia; 
Gray powder, grain j ; powdered belladonna leaves, grain ss ; sugar of milk, 
grain j. One powder twice daily. 

Atropine locally is essential with frequent bathing in boracic lotion. 
Later, but not in the acute stage, an ointment of the yellow oxide of mercury, 
two to eight grains to the ounce, is useful. At this stage iron is indicated. 

For the photophobia all sorts of measures have been recommended — blis- 
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ters, setons, insufflations of calomel or powdered glass (!), and holding the 
child’s head under water. None of these are to be thought of. The devel- 
opment of fissures and excoriations at the outer canthi is one of the chief 
causes of the photophobia, cure of which is half the battle. The best treat- 
ment is stretching the fissures so as to make them bleed, preferably under 
an anoesthetic. At the same time they may be painted with a solution of 
nitrate of silver, five to ten grains to the ounce. Cocaine, though it may be 
of great use in aiding the surgeon to make a thorough examination, should 
never be given to the patient ; neither should alum nor sulphate of zinc. All 
three of these agents tend to destroy the epithelium and favor perforation. 

Restoration of Sight in a Nearly Blind Cancerous Eye by Cancroin. — 
Adamkiewicz, Vienna {Medicine, January, 1903), reports the case of a 
woman, aged forty-two years, twice operated upon for cancer of the right 
mammary gland. About a year after the second operation the left eye 
became the seat of a cancerous infiltration of the choroid, with partial 
detachment of the retina. Vision was reduced to light perception. At this 
time the operative cicatrix showed recurrence, with involvement of the 
lymphatic glands. Cancroin injections were now commenced. On the day 
following there was distinct diminution in the infiltration of the scar. On 
the third day the enlarged clavicular gland was diminished in size. Rapid 
improvement continued. Improvement in the vision began from the 
moment of the injections. The day following the first injection there was 
an improvement in the periphery of the field of vision, and the hand could 
he recognized with the fingers separ-ated ten inches from the eye. After 
the eighth injection the sight of the left eye improved so that the field of 
vision had two-thirds of the normal area. Sight had returned in the lower 
temporal quadrant of the retina, which was not detached, but was probably 
the site of a cancerous infiltration. The cancerous infiltration elsewhere 
seemed to have disappeared. The patient at this lime suspended treatment. 


PATHOLOGY AND BACTERIOLOGY. 

UNDER THE CHARGE OF 

SIMON FLEXNER, M.D., 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF PENNSYLVANIA. 
ASSISTED BY 

WARFIELD T. LONGCOPE, M.D., 

RESIDENT PATHOLOGIST, PENNSYLVANIA HOSPITAL, 

AND 

F. P. GAY, M.D., 

ASSISTANT DEMONSTRATOR OP PATHOLOGY, UNIVERSITY OF PENNSYLVANIA. 


Cyst of the Pancreas.— Chevassu and Thenveny (Bull, et M'em. de la Soc. 
Anat. de Paris, 1902, vol. i., iv. , p. 205). The authors describe a cyst in the 
tail of the pancreas occurring in a woman, aged forty -three years. It could 
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be felt ia the left flank, and appeared the size of two fists. The tumor had 
probably existed for at least twenty years. Laparotomy was performed and 
the mass removed. It proved to be a cyst about the size of a fist, having 
irregular walls and being filled with 300 grammes of a sanguinopurulent 
fluid. Microscopically the cyst wall wms lined with high columnar epithelium, 
alternating with small projections composed of ducts of cuboidal epithe- 
lium, the same duct-like structures being present in the connective tissue 
walls. The authors suggest that the cyst was of embryonic origin and are 
inclined to class it with the embryonic cysts of the ovary, testicle, and 
thyroid gland. — IV. T. L. 

^The Passage of Tubercle Bacilli Tnto the Lymphatic and Thoracic 
Duct after Ingestion. — Nicolas and Descas {Cenf.J.BaB. n. ParasU., 1902, 
vol. xxxii. p. 306). Large numbers of tubercle bacilli were suspended in 
a fatty broth and fed to dogs. In a certain number of cases, after three 
hours, tubercle bacilli were present in the thoracic duct in such great 
numbers that they could be demonstrated in stained smears, and by inocu- 
lating the chyle into animals tuberculosis could be produced. The authors 
point out the importance of these results, although somewhat limited, as an 
explanation for the development of generalized tuberculosis arising by way 
of the alimentary passages. — W. T. L. 

Experimental Investigations upon the New Formation of Inflamma- 
tory Granulation Tissue.— Alexander Maxinow {BeUrlige sur Patlu 
Anat. u. zur Allg. Path., Fifth Supplement, 1902). Maxinow has studied 
experimentally the formation of granulation tissue by introducing sterilized 
foreign bodies into the subcutaneous tissues and intermuscular tissue of 
rabbits and dogs. For this purpose small glass plates and celloidin sacs 
were generally used. Examinations were made of the inflammatory prod- 
ucts in both fresh and hardened preparations. Maxinow believes that the 
cells making up the greater portion of the granulation tissue retain through- 
out their development a certain specific character and perform definite 
functions in the general process of tissue repair. The first cell to appear 
after the introduction of the foreign body is the polymorphonuclear leucocyte, 
the specific granulated cell of the blood. These cells wander from the 
vessels and presumably prepare the tissue in some way for the succeeding 
invasion of other cells. In aseptic conditions the leucocytes show little or 
no phagocytic action. They soon disappear or degenerate where they lie. 
The fibroblasts are the true forerunners of the new connective tissue, and 
are derived entirely from the pre-existing connective tissue cells. They 
are, moreover, highly differentiated cells, and cannot exist in certain loca- 
tions where both leucocytes and polyblasts show definite development. 
They are capable of movement. In rabbits they are never phagocytic, in 
dogs phagocytosis is sometimes observed. The collagen fibres or intercel- 
lular substance is the later product of these cells. The new capillaries are 
formed by a proliferation of the endothelial cells of pre-existing blood- 
vessels. The capillary endothelium represents a highly differentiated type 
of cell, and its multiplication is devoted solely to the formation of new 
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bloodvessels. One of the most important cells is that called by Maxinow 
the polyblast. This cell is the small lymphocyte of the blood, which, 
according to Maxinow’s researches, is identical with the lymphoid cell 
found in the connective tissues and tlie clasmatocytes and clasmatocyte- 
like cells of the adventitia of small vessels. The polyblast is capable of 
motion, and shortly after the introduction of foreign substances into the 
tissues, great numbers of these cells wander from the bloodvessels and enter 
the surrounding tissues. The fixed cells also enter into this invasion, 
although they form comparatively but a small portion of the total number 
of polyblasts. After their escape from the vessels the polyblasts undergo 
various changes. They may become larger and assume phagocytic proper- 
ties, and are then identical with the well-known phagocyte of epithelioid 
cell ; or they may take on a form similar to the fibroblast, and when they 
lie between fibroblasts they are in some instances actually capable of pro- 
ducing connective tissue, although this does not seem to be their primary 
function. When the young polyblasts penetrated into the cavity of the 
foreign bodies their different stages of development could be traced during 
the growth of the cells. The peculiarity of their centrosome apparatus aids 
in the differentiation from other cells. During the entire inflammatory 
process the emigration of polyblasts from the vessels continues, but in the 
later stages of inflammation, when plasma cells begin to appear, the poly- 
blast assumes not the form of the phagocyte but of the plasma cell, and the 
author believes that this cell is only a form of the polyblast. Giant cells 
arise from a confluence of polyblasts. After the function of the polyblast 
is fulfilled, by ‘far the greater number degenerate, and only a small per- 
centage remains as plasma cells or the mixed lymphoid cells of connective 
tissue. — W. T. L. , 


Gonorrhoeal Endocarditis, with Cultivation of the Specific Organism 
from the Blood during Life.— Harris and Johnston {Johns Hopkins Hos- 
pital Bulletin, 1902, vol. xiii. p. 236). The authors report a case of gonor- 
rhoeal endocarditis, in which the organism was cultivated from the blood 
twenty-four hours before death. The patient’s fatal illness developed ten 
weeks after his primary urethral infection, and began with chills, headache, 
and prostration. During the attack of acute urethritis typical gonococci 
were found in the urethral discharge. His latter illness was characterized by 
rigor and an irregular fever. A loud systolic murmur was heard at the apex 
of the heart. Cultures were made from the blood on five different days. In 
the last one typical gonococci were obtained on hydrocele agar and in a medium 
consisting of a mixture of 10 c.c. of agar and | c.c. of blood. At autopsy 
an acute endocarditis was found affecting the mitral valve, and from tlie 
enormous vegetation, as well as from the heart’s blood, gonococci were 
cultivated. The authors review the technique of blood cultures, and con- 
clude that except when dealing with the typhoid or paracolon bacillus a 
liberal dilution of blood is not necessary, and may even be fatal for the 
cultivation of the gonococcus where the best results are obtained when the 
blood is immediately mixed with melted agar and plated. Fluid media 
appears less satisfactory, for if it is used the oxygen supply is restricted. 
They conclude, further, that the bactericidal power of the blood has little 
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effect upon the gonococcus as compared with its action upon the typhoid 
bacillus.— W. T. L. 


A House Epidemic of a Fever Simulating Typhoid, Caused hy an 
Atypical Colon Bacillus, and Traced to the Water Supply.— Sion and 
Negel (Cent./. Bald. u. Par., 1902, vol. xxxii. pp. 481, 581 and 679). The 
authors describe a small epidemic of a disease simulating typhoid fever, 
confined to a single household and affecting six individuals, one of whom 
died. The symptoms characterizing the disease were in every instance 
practically those of typhoid fever, and in the fatal case, wh.at appeared as a 
severe attack of typhoid fever terminated with definite signs of meningitis, 
symptoms of this complication arising some d.ays before death. At autopsy, 
seven hours after death, embolic softenings were found in the left cerebral 
hemisphere, with an acute, diffuse meningo-encephalitis. Endocardial vege- 
tations were present at the apex of the left ventricle. The sjileen was 
enlarged, the jmlp friable, and both this organ and the kidneys showed 
anaemic infarctions. There was not a trace of swelling or ulceration of 
Peyer’s patches, nor the least prominence or injection of the lymphatic 
apparatus of the intestines. The mesenteric glands were small and pale. 
The anatomical picture immediately suggested a severe streptococcus or 
pneumococcus infection ; but in cultures from the gray matter of the brain, 
blood, cardiac vegetations, pericardium, pleural fluid, liver, spleen, and 
adrenals, there developed numerous colonies of a small, actively mobile 
bacillus, which did not stain by Gram. No other bacteria ivere recovered 
from the above situations. From four of the other patients the same bacillus 
was obtained in blood cultures. This organism differed from the typhoid 
bacillus mainly in forming g.as with glucose media and in failing to agglu- 
tinate with typhoid sera ; and from the colon bacillus in the absence of gas 
formation with lactose aud the production of alkali after some days’ growth 
in certain media. The serum from all six cases agglutinated typhoid 
bacilli in low dilutions and the organisms isolated from the patients in 
both low and high dilutions. The origin of the infection was traced to a 
well which was contaminated by the drainage from a neighboring barnyard. 
The water of this well was used by the family for drinking purposes. Cul- 
tures from the well water gave great numbers of colonies of the specific 
bacillus. The authors consider that their organism corresponds closely to 
the “ paratyphoid bacilli ” described by Schottmiiller and isolated hy him 
from several cases simulating typhoid fever. They believe, however, that 
the bacillus which they describe is more closely allied to bacillus coli than 
to bacillus typhosis. — W. T. L. 

The Question of Fat Absorption in the Intestinal Canal and the Trans- 
port of Fat to Other Organs.— Kischensky {Beitrdye z. Path. Anat. u. 
AUeg. Path., 1902, Band xxxii.. Heft 2, p. 197) says that two main theories 
are held by various observers as to the absorption of fat in the intestinal 
canal. Of these the oldest is the emulsion theory, which holds that fat is re- 
ceived by the epithelial cells in the form of small particles ; the second 
theory is that fat is converted into a soluble substance by ferments or en- 
zymes, and absorbed by the cells as such, being converted again into fat 
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within the cells. The author studied microscopically the intestines of yoong 
cats fed on milk or fatty acids, and sections were made through the intestines 
during the different periods of the absorption process. The tissues were 
fixed with formalin in situ, and a new dye, “ scarlet R.,” having certAin 
advantages over osmic acid and Sudan III, was used as a staining agent. In 
four out of twelve young cats minute fat granules were found in the periph- 
eral zone oi the epltheVvaV cells covctlv^g the Intestlvial villi, hv\t siuce. the. 
intestinal contents contained almost none of these extremely fine granules, 
the author believes that little of the fat actually enters the cells in its 
original state or as an emulsion. The majority of it is absorbed as a soluble 
material, for in striking contrast to the periphery large numbers of fat 
granules were found in the central portion of the cells. In young cats fat 
also occurred between the epithelial cells. From the epithelial cells the fat 
granules could be traced into the adenoid tissue of the villi, where they 
appeared to lie in small intracellular channels, and then could be follo\ved 
through these into the lymphatics, and here they were numerous in the 
lining endothelial cells as well as free in the lumen. The course was then 
through the mesenteric lymphatics into the mesenteric lymph glands. The 
endothelial cells lining the lymph spaces of the glands were often packed 
with fat granules, and the same was true of the large cells lying free in the 
spaces. Fat droplets could occasionally be seen in the endothelium of cap- 
illaries in the villi; but this was exceptional, suggesting, however, that fat 
may enter the blood directly. Fat granules were present in the liver, kid- 
neys, lungs, and sometimes in the spleen ; frequently in the epithelium of 
Lieberkiihn’s, and Briianer’a glands, and in the epithelium of the bile 
ducts and pancreatic ducts. Great num\)ers of fuchsinophilic cells were 
present in the walls of the stomach and intestine, and in the mesenteric 
glands, spleen, and lung. They rarely, if ever, contained fat. Their pres- 
ence is not explained. — W. T. L. 

The Presence of Elastic Tissue in Carcinoma of the Stomach. — 
Tsuxosia Ikouye {Virchow’s Arch., 1902, Band clxix.. Heft 2, p. 278) says 
that twenty cases of carcinoma of the stomach were examined in order to 
determine what changes take place in the elastic fibres of the stomach wall 
during the invasion of new-growths. Sections through the normal stomach 
wall showed elastic fibres in great abundance throughout the submucosa 
and fairly plentiful in the muscularis mucosa, but very sparsely scattered 
through the mucosa. When sections of the stomach, which was the seat of 
a new-growth, were examined the earliest change noted in the arrangement 
of the elastic tissue was a displacement and bulging of the fibres in the mus- 
cularis mucosa, produced by the advancing growth of the tumor. As the 
tumor infiltrated the submucosa the fibres appeared as if broken or twisted, 
and were often entirely destroyed. In still older growths, when there was 
formation of new connective tissue, a development of young elastic fibres 
was also seen, not, however, in the new fibrous tissue, but about the blood- 
vessels. Where the bloodvessels were numerous there also was an abundance 
of elastic tissue, and in portions of the growth poorly supplied by blood- 
vessels elastic fibres were likewise few in number. Thus the origin of the 
new elastic tissue could be traced directly to the bloodvessels, and it was 
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found that they arose as delicate fibrils exteuding into the surrounding tissue 
from the old, coarse fibres of the adventitial coat. The author believes, 
therefore, that these new elastic fibres found in carcinomata of the stomach 
take their origin from the pre-existing elastic tissue of the walls of the 
bloodvessels. — W. T. L. 


Contribution to the Cytological Study of Tuberculous Pleurisies. — 
Baujon and Cade {Arch. Gin. de Mid., August, 1902, p. 160). The authors 
report in detail a study of the types of cells found in the exudates from 
forty-three cases of tuberculous pleurisy. Of this number twenty-five were 
proven to be of tuberculous origin from autopsies, sero-diagnosis, or inocu- 
lation, while the remaining. observations were made from cases probably 
tuberculous in origin, but without definite proof of it. In practically all the 
cases the predominant cell was the small lymphocyte, sometimes reaching as 
high as 65 per cent, to 98 per cent, of the total number of cells. Early in 
the disease polymorphonuclear leucocytes may be present even in large 
numbers, but as the process develops these cells almost entirely disappear. 
Ravant has found a constant small percentage of polymorphonuclear leuco- 
cytes, this being true even for the early stages of the disease. The authors 
account for their somewhat different results by the fact that their observa- 
tions were made upon centrifugalized fluid, whereas Eavant defibrinated the 
exudate, and thus lost sight of many polymorphonuclear leucocytes which 
were caught in the fibrin clots. Barjon and Cade lay little stress upon the 
numbers of endothelial cells present in the exudate. They believe a high 
percentage of small lymphocytes in the pleural exudate is a constant occur- 
rence in tuberculous pleurisy. — W. T. L. 
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The Cause of Beriberi. — In a “ Discussion on Beriberi ” {British Medi- 
cal Journal, September 20, 1902, p. 830) Patrick Manson calls attention, 
first, to the importance of coming to an agreement as to the meaning of the 
term, which, he asserts, has been applied to a variety of other diseases. 
He believes that even the most experienced practitioners include several 
distinct forms of neuritis under the one term, and he holds up the history 
of malaria as a warning, calling attention to the fact that, before the cause 
of malaria was determined, many types of non-malarial fever were regarded 
as malarial. Beriberi being a multiple peripheral neuritis, and this con- 
dition being the consequence of a number of causes (arsenic, alcohol, 
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ptomaines, etc.), It is not strange tliat vrliere beriberi exists some confusion 
must occur. For his belief that beriberi is not arsenical neuritis, he gives 
a number of reasons, among which is the fact that tobacco, to which arsenic 
is intentionally added to give it a desired flavor, is not used in institutions, 
such as jails and schools, in which the disease is prevalent ; and, moreover, 
iu the treatment of the disease, arsenic is not uncommonly exhibited and 
causes no aggravation of the symptoms, which would occur if arsenic were 
the cause. Furthermore, the skin affections common in arsenical neuritis 
are not observed in beriberi. He holds that the great majority of cases of 
so-called malarial neuritis are in reality beriberi, and that the true malarial 
neuritis is very rare and never epidemic. He believes that beriberi is due 
to a toxin produced by a germ operating in some culture medium located 
outside the human body, and that the toxin enters the body neither in food 
nor in water, but through the skin or lungs. In support of his contention 
that the cause cannot be a germ living and multiplying in the body, he 
cites the fact that the most important measure in the treatment of the dis- 
ease is removal of the patient from the place in which he sickened, which, 
if accomplished early, and provided the dose has not been overwhelming, is 
almost invariably followed by recovery. In proof of this statement, the 
details of a most interesting outbreak are given. The fact that the disease 
can be introduced into and spread in virgin country is given as proof that 
its cause is produced by a living germ. It w.as introduced by the Japanese 
into the Fiji Islands, by the Annamites into New Caledonia, and by others 
elsewhere. Thus far all trustworthy investigations have failed to demon- 
strate the presence of the germ, within the human body. That the toxin 
does not enter the system in food he concluded long ago, by the process of 
exclusion and on epidemiological grounds. He has no S3'mpathy with the 
rice theory, and brings forward cogent arguments against it. Proofs that the 
toxin is not conveyed in drinking water are too numerous to need mention, 
for it often happens that of two institutions side by side, supplied with the 
same water, one is the seat of the disease and the other is free from it. He 
concludes that since the disease is not caused by a germ operating directly 
in the human body, it cannot be passed as an infection directly from person 
to person ; that being the result of a toxin generated by a germ outside the 
human body and not conveyed in food or water, it must be conveyed either 
by the air or through the skin, by contact or by means of some insect which 
inserts it under the skin, or by a combination of some of these ways ; and 
that, unfortunately, we have nothing to show what the toxin is, nor what 
the germ is that produces it, nor how it gains access to the body. 

Captain E. R, Rost disagrees most decidedly with Manson, and believes 
strongly in the alimentary origin of the disease. He relates that during an 
outbreak in a jail he observed that pigeons which lived in large numbers 
under the roofs of the jail buildings were affected by an epidemic disease, 
characterized by paralysis of the wings, which he attributed to a micrococcus 
which he found in the rice. Later, in Rangoon, he found in rice-water 
liquor and iu mouldy rice a spore-bearing organism which was extremely 
resistant to high temperatures, exposure to 220° F. for nine hours being 
required to hill the spores. He found the same organism in the blood and 
in the cerebro-spinal fluid of a large number of beriberi victims. Cultures 
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injected into fowls caused death, and the organism was found in the blood 
and cord. An exactlj' similar disease was produced in fowls by feeding 
them on fermented rice obtained in the rice-liquor shops and on mouldy rice 
from the lower bags of damp godowns, by intraperitoneal injection of rice- 
water liquor, by subcutaneous or intraperitoneal injection of the venous 
blood of beriberi patients, and by re-injection from fowls .suffering from the 
condition produced. The blood of beriberi patients used in the same way 
in pigeons produced symptoms in from one to three weeks, followed by 
death. Of 390 patients treated for beriberi in one institution in one year, 
all were adults and but few were women, and Rost believes the disease to 
have been due to a liquor made from damaged rice according to a process 
which he describes. As some outbreaks cannot be traced to the use of rice 
liquor or to diseased rice, he deems it probable that rice is not the only 
cereal in which the cause of the disease can grow, and he believes, more- 
over, that it is possible for the disease to be communicated through fowls 
suffering therefrom. 

Dr. L. W. Sambon supports the rice theory, and points out the fallacies 
in certain observations which have been brought forward to disprove it. 
He believes that rice may be related to beriberi as the vehicle and not the 
cause of the infection. Paddy keeps sound for years, but the hulled rice is 
soon damaged by vegetable parasites. He cites Eijkman’s statistics apply- 
ing to 280,000 prisoners in Java, where one convict in thirty-nine fed on 
white rice has the disease, while but one in 10,000 fed on red rice acquires 
it. He believes that the specific agent may remain latent for a long time 
in the system, and thus accounts for the numerous outbreaks at sea and 
among people who have gone where the disease did not previously exist, 
and for the limitation of the infection to those who have introduced it. 
Infection does not spread in hospitals to other patients, and it does not 
attack nurses or attendants. Yet the dise.ase is essentially a disease of col- 
lective buildings (institutions), a fact which, .at first sight, might suggest 
contagion. Overcrowding may not be looked upon as a leading cause, for 
change in this regard appears to bring about no improvement. The disease 
breaks out just as often in new as in old buildings, and in modern battle- 
ships as well as in old wooden merchantmen. 

Ronald Ross brings forward additional evidence in support of the claim 
that arsenic is connected with the disease. He had already published the 
results of an.alysis of the hair of twenty-two patients with the disease, arsenic 
having been found in traces in that of seven, principally the most recent 
cases. The cases which yielded negative results were, with tw'o exceptions, 
of from one mouth to two years’ duration. He records, now, the analysis of 
samples from eight new cases, the three most recent of which yielded posi- 
tive results. The negative cases were all of more than thirty-twm days’ 
duration. 


Distribution of Sewage Bacteria in Drinking Water. — Concerning 
the alleged ubiquity of the colon bacillus and the importance of strepto- 
cocci as indicators of the presence of sewage matters in drinking water, a 
valuable and instructive p.aper is contributed by C.-E. A. Winslow and 
Miss M. P. Hunnewell {Journal of Medical Research, December, 1902), 
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who made bacteriological examinations of one hundred and fifty-seven 
samples of water from apparently unpolluted sources, and of fifty from 
obviously polluted sources, paying special attention to what appears to be 
the most important point in connection with the sanitary significance of 
the results of such examinations, namely, the approximate number of the 
organisms found. The samples were collected in 100-c.c. sterilized bottles, 
and in every case reached the laboratory within three or four hours. Onlj’’ 
those organisms which gave the following reactions were regarded as colon 
bacilli : Fermentation of dextrose broth with production of gas in twenty- 
four hours ; fermentation of lactose in the litmus-lactose-agar plate, with 
distinct reddening in twenty-four hours ; production in twenty-four hours 
of sufficient acid in milk to cause coagulation on heating; production of 
nitrites from nitrates in twenty-four hours ; production of indol in peptone 
solution in three days (all the above at 37° 0.) ; and formation of the typical 
gelatin stab-growth of B. coli without liquefaction of the gelatin in seven 
days. Some of the organisms which resembled the colon bacillus, except 
in one or two characteristics, usually the power to reduce nitrates or to form 
indol, were classed as paracolon org.anisms — true colon bacilli which have 
lost certain functions by sojourn in an unfavorable environment. Certain 
organisms which produced acid, but no gas, in the dextrose lube ; which 
coagulated milk ; which failed to form indol or to reduce nitrates ; and 
which grew best under anaiirobic conditions and but feebly in media not 
containing sugar, were examined sometimes in more detail and were found 
to belong to the group of streptococci and staphylococci, regarded by 
Houston as characteristic of sewage. The authors conclude, as to methods 
of analysis, that the use of large samples in applying the colon test to the 
sanitary analysis of drinking water is not advantageous, for waters of good 
quality are more likely to be condemned, and, on the other hand, the loss 
of a considerable proportion of colon bacilli during incubation of large 
samples may cause bad waters to appear to belter advantage. They sug- 
gest, also, a number of modifications in the routine process. 

Single c.c. examinations of the one hundred and fifty-seven samples from 
apparently unpolluted sources'revealed the colon bacillus but five times, 
the paracolon organisms also five times, and streptococci three times ; but 
when 100 c.c. were employed, the same organisms were detected, respec- 
tively, eleven, five, and ten times. Single c.c. examinations of the fifty 
samples from obviously polluted sources showed the colon bacillus in thir- 
teen, the paracolon group in six, and streptococci in twenty-five ; and 
100 c.c. samples yielded but four positive results as to the colon bacillus 
and twenty- two as to streptococci. 


Infection through Droplets and Dust. — Attention is called by B. Hey- 
JIANN {Zeitschrift fiir Hygiene und Injeclionskranhheiten, xxxviii. p. 21) to 
the fact that Koeniger, Kirstein, Hutchinson, and others, who have studied 
the subject of infection through droplets expelled from the air-passages 
through sneezing, coughing, and speaking, have not employed the bacillus 
of tuberculosis in their experiments, but have made use of other bacteria. 
In a series of experiments conducted by himself, he made use of a glass 
cabinet of three cubic metres’ capacity, in^ which coughing consumptives 
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were confined up to one and a half hours. Dishes and plates were placed 
in different situations within the cabinet, for the purpose of catching the 
expelled droplets, and at the end of each exposure these were rinsed out 
and rubbed with a small amount of broth, which was then injected into the 
peritoneal cavity of guinea-pigs, which, after ten or twelve weehs, indi- 
cated by their condition whether or not Virulent bacilli had been thrown 
out. He demonstrated that some individuals produce at times, not only in 
front but on all sides, a mist of droplets containing living germs. The 
majority of these droplets are large and settle quickly, but some are very 
small and are projected more than a metre, and remain in suspension some- 
times more than an hour. These results demonstrate the importance of 
holding a handkerchief before the mouth while coughing. The duration 
of life of the bacilli within the droplets was determined as eighteen days 
when protected from light, and three days when exposed thereto. A second 
series of observations concerning the formation and movement of tubercu- 
lous dust from dried deposits on carpets, floor-boards, and handkerchiefs 
showed that the last-mentioned objects are more'causativ'e of danger than 
the others, since when they are rubbed or waved they give off a very fine 
dust which remains a long time in suspension, while that stirred up from 
the carpets and floor-boards through ordinary mechanical means is sent but 
a short distance into the air, and soon settles back. He concludes that dust 
is considerably less dangerous as a carrier of infection than droplets. 

The subject of penetration of bacteria into the lungs through inhalation 
of droplets and dust has been investigated by Oscar Nenninger (fZn'f/., p. 
9i), who found that, whereas very small numbers of bacteria are almost 
always present in the air-passages and lungs removed with all care from 
animals (sheep, swine, and rabbits) immediately after slaughter, numerous 
colonies of B. prodigiosus were present in all parts of the lungs of guinea- 
pigs and rabbits exposed for ten minutes to the spray of a culture of that 
organism and then immediately killed. The same result was observed when 
a culture was smeared on the buccal mucous membrane and the animal 
was forced to breathe throuuh the mouth by closure of the nostrils. Dust 
containing spores of B. megatherium reached even the finest branches of the 
air-passages, but the number of organisms found was materially smaller than 
was observed when droplets were inhaled, manifestly because dust particles 
require greater rapidity of movement of the air for their convection, and 
because they are more easily caught and detained by the mucous membrane. 
Owing to the normal bactericidal action of the tissues, infection follows 
seeding with pathogenic germs only when local conditions are favorable 
thereto. 
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A C0RTR1BUTI0N'T0;THE anatoma^'^and surgery of the 

TEMPORAL BONE. 

By a. E. Schmitt, M.D., 

ASSISTANT INSTllUCTOR IN OPEKAllVE SUBGEnY, COLLEGE OF PHYSICIANS AND SOHGEONS, 
MEDICAL DEPARTMENT OF COLUMBIA UNIVERSITY, NEW YORK CITY. 

(From the Operative Surgery Course at the College of Physicians anfl Surgeons, 
Medical Department of Columbia University, New York City, 

Professor Frank Hartley, Director.) 

The', "recent additions to the symptomatology and diagnosis of 
complications and sequelte of middle-ear disease, with the resulting 
surgical interference in deep-seated affections, have made it necessary to 
acquire a more intimate knowledge of the landmarks of the ear and 
its surrounding structures. The present article, with the accompanying 
charts drawn from dissections on the cadavei', is intended to fill a 
requirement^till existing in our medical literature and to serve as a 
guide for improved technique in the future for attacking the temporal 
bone and vital parts in its immediate neighborhood. 

In the comparatively simple procedure of entering the mastoid 
antrum an incision through the skin, fascia, and periosteum, beginning 
behind the attachment of the auricle, at a point corresponding to the 
upper wall of the external auditory meatus and passing over the 
middle of the mastoid process to its tip, -will suffice if the tissues are 
•drawn forward to expose sufiicient bone to appreciate the landmarks 
necessary for this operation. In the more extensive procedure of 
attacking the middle ear and its adjacent parts, a longer incision is 
necessary. The incision begins at a point above the ear sufficiently far 
back to avoid the temporal artery, then courses downward i to 1 cm. 
behind the attachment of the auricle, in order to avoid severing the 
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posterior auricular artery, and ends at the tip of the mastoid process 

(Fig. 1). 

When the tissues are dissected and retracted a field will be exposed 
in which the entire outer and middle ear, as well as the mastoid antrum 
and the sigmoid flexure of the lateral sinus, can be reached (Fig. 2). 
Above the temporal ridge this incision should pass through skin alone, 
exposing the temporal fascia covering the temporal muscle ; this should 
not be severed. Below the ridge it should pass directly to the bone of 
the mastoid process. The anterior flap should contain the auricle 
with the periosteum from the mastoid process and the entire soft parts 
of the external auditory meatus, the periosteum of the meatus remain- 
ing continuous with that covering the mastoid process. On elevating 
the periosteum and retracting the tissues still covering the process 
behind, an area will be exposed sufficient for the most radical opera- 
tion on the temporal bone, even to the extent of its entire removal. 

The following are the landmarks visible from above downward 
(Fig. 2) : Above the temporal ridge or crest is the fascia covering the 
temporal inuscle. The crest is the continuation backward of the 
zygomatic arch and affords attachment to the fascia as well as the 
temporal muscle, and corresponds in height to the upper wall of the 
bouy auditory canal ; it forms the division line between the squamous 
and mastoid portions of the temporal bone, and serves as a landmark 
for opening the mastoid antrum and lateral sinus. 

In a simple mastoid operation the external opening should remain 
below this crest in order to avoid entering the cerebral cavity. 

Below the crest and in front of the mastoid process is seen the 
external auditory meatus, a long, funnel-shaped canal, the walls of which 
are formed by the tympanic plate. The free margin of this plate (the 
auditory process) affords attachment to the cartilage of the ear. 

In the depth of the meatus is seen the tympanic membrane or ear 
drum, lodged in a ring of bone with the manubrium or handle of the 
malleus, attached to and shining through its upper half, slanting from 
above and in front downward and backward. The upper portion of 
the membrane is thrown into folds by the outward projection of the 
processus brevis of the malleus, which springs from the upper part of 
the manubrium close to the tympanic ring. The jjortion of the mem- 
brane thus affected is called Shrapnell’s membrane. 

On removing the tympanic membrane from its ring of bone and 
from its attachment to the malleus, the tympanic cavity or middle ear 
is exposed and the following points of interest noted (Fig. 3): In the 
upper half of the cavity are seen anteriorly the manubrium, projecting 
downward and slightly backward, with the processus brevis at its upper 
end close to the rim of the bony canal. The processus longus of the 
incus is situated half a millimetre behind and parallel to the manu- 
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brium, and has its lower end attached to the stapes. The lower half of 
the cavity presents a rounded, glistening eminence, called the promon- 
torium, and an opening directly behind it called the fenestrum rotun- 
dum. The latter opens into the cochlea, of which the proraontorium . 
represents the first turn. 

In order to expose the tympanic cavity or middle meatus more thor- 
oughly, a part of the superior and posterior walls of the external meatus 
can be removed (Fig. 4). The tympanic cavity (as seen in the last figure) 
has its upper part, the atticus, hidden behind the inner portion of the 
upper wall of the external auditory meatus. Hence, the upper wall 
of the meatus corresponds to the outer wall of the atticus, and with 
the procedure just mentioned the atticus is exposed. 

The atticus contains the heads and bodies of the malleus and incus, 
and the removal of its outer wall shows these bones in ioto. Besides 
these structures the tensor tympani muscle can be seen anteriorly 
emerging from its canal and becoming inserted into the neck of the 
malleus. The short process of the incus is seen projecting back into 
the aditus, while the long process descends to become attached to the 
stapes. Beneath the short process of the incus the chorda tympani 
nerve emerges from the facial canal in the posterior wall. It crosses 
the long process of the incus and disappears behind the malleus. 
When this nerve is injured accidentally or otherwise, the sense of 
taste for the corresponding side of the tongue is lost. Directly internal 
to the tip of the long process of the incus lies the stapes placed at right 
angles to it. To the neck of the latter is attached the stapedius 
muscle, which consists of minute fibres 1 to 2 mm. in length 
coming from the pyramidal-shaped cavity in the posterior wall of the 
middle meatus. In the background, portions of the inner wall of the 
middle ear are visible. Directly above the stapes and behind the incus 
is the projection of bone covering the facial nerve. Below the stapes, 
the promontorium and fenestrum rotunda m are again seen as before. 

At the upper posterior angle of the entrance to the bony meatus is 
a spicule of bone known as the suprameatic spine (Figs. 2 to 5). This 
is of importance in the simple mastoid operation, as it is promi- 
nent in most skulls, and when felt, serves as a landmark, being the 
most anterior point to which the tissues should be dissected, and also 
the point 1 cm. behind which the opening for entering the atrium should 
be begun. The mastoid process, of which the temporal ridge forms 
the base line, has been denuded of periosteum. Near its posterior border 
is situated the mastoid foramen, through which one of the emissary veins 
of the lateral sinus passes. Below, the process has the sternocleido- 
mastoid muscle attached to it. The fibres of this should be left intact 
when these parts are exposed, excepting in those instances in which their 
presence interferes with the thorough exploration of the mastoid cells. 
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The nature of the bony structure of the process varies greatly in 
different subjects, being very compact tissue (small celled or diploic) 
in some and cellular (large celled or pneumatic) in others. 

To reach the antrum, the chisel or burr drill must be placed at a 
point 1 cm. behind the suprameatic spine, and keeping below the 
temporal crest, or the upper wall of the meatus, must penetrate a mass 
of bony tissue to a depth varying from 1 cm. to 2 cm. in a direction 
inward, forward, and slightly upward, corresponding to the direction 
of the external auditory canal. The position of the antrum varies 
somewhat. Although it is generally situated about I to 1 cm. 
behind the outer opening of the auditory canal, it is sometimes found 
almost directly internal to its upper wall. The depth at which the 
antrum is met also varies, but it is safe to say that if the insti’ument 
penetrates deeper than cm., and be directed too far forward or down- 
ward, the horizontal semicircular canal or the aqueductus Fallopii 
will be encountered (Fig. 7). If the former wei'e opened in a purulent 
otitis media the pus would travel along it to the vestibule and from 
there into the internal auditory meatus, producing a pachymeningitis 
or extradural (epidural) abscess of the posterior fossa of the skull ; or 
from the vestibule through the perpendicular semicircular canal, which 
if accompanied by erosion of its bony covering would lead to involve- 
ment of the meninges of the middle fossa. The same would hold good 
for the posterior semicircular canal affecting the posterior fossa. 

If the latter (the aqueductus Fallopii) were opened an inflammation 
of the facial nerve which is contained therein would result, producing 
paralysis of that side of the face. The inflammatory process might 
also find its way through the entire canal to the internal auditory 
meatus, causing a pachymeningitis or extradural abscess as mentioned 
above ; or, travelling along the nerve to its cerebral attachment, would 
produce a meningitis or subdural (intradural) abscess. The direction 
of the penetrating instrument must also be forward, in order to avoid 
injuring the lateral sinus. 

For extensive dissections on the mastoid process, where involvement 
of the antrum as well as the lateral sinus and the mastoid cells is sus- 
pected, a division of the process into four equal parts suggested itself 
to Dr. Hartley, and the following procedure has been evolved' (Figs. 
3, 4, and 5) : The temporal ridge, or a line continuous with the zygo- 
matic arch, is taken as the upper boundary ; the anterior border of 

' In Chipault’s “Surgery” reference is made of the division of the mastoid process for the 
purpose of locating the lateral sinus. 


^ Explanation of Fig. 1. 

Ltne of incision for radical operations, x Point from which incision for “mastoid 

operation ” is made. 
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the mastoid process, as the anterior boundary : a line drawn vertically 
from the junction of the posterior border of the mastoid process where 
it meets the occiput, as the posterior boundary ; and an imaginary line 
drawn backward from the tip of the mastoid process, as the lower 
boundary of a quadrangle. On dividing this into four equal parts it 
was found that in almost every instance the upper anterior quadrant 
opened into the mastoid antrum, the upper posterior quadrant opened 
into the lateral sinus, and the two lower quadrants into mastoid cells. 
The lower posterior quadrant also opens into the descending limb of the 
lateral sinus if gone into sufficiently deep. 

In permitting a wall of bone to remain separating the anterior and 
posterior quadrants, a safeguard is established which jirevents the in- 
fectious discharge which might be found in the anterior quadrant 
(antrum), entering and setting up a similar process in the posterior 
quadrant with its lateral sinus, providing this has been exposed and 
found to be healthy and patent. 

In tliis way, if any doubt exists as to the extent of infection, the 
entire surface of the mastoid can be immediately mapped out, and the 
upper anterior quadrant opened first to determine if the antrum is in- 
volved (Fig. 4). If this be so and the mastoid cells themselves contain 
pus, one or both lower quadrants can be opened and evacuated. If 
the process is very extensive, and there is reason to suspect an infected 
thrombus in the descending limb of the sigmoid flexure of the lateral 
sinus, Avhich is the most frequent site for a beginning thrombus, the 
upper posterior quadrant can be gone into, the sinus punctured with 
a hypodermic needle or incised, if sufficiently exposed, and the nature 
of its contents determined. The bridges of bone between the quadrants 
have the advantage over a continuous bony wound, made by chiselling 
off the entire outer surface of the mastoid, as performed by many sur- 
geons, on account of the support given the tissues which preserve the 
original contour of the parts, and the barriers which they form between 
infected and non-infected areas. 

The descending limb of the lateral sinus is met at a depth ranging 
from ^ to 1 cm., and is usually seen taking a somewhat slanting 
course from above and behind, down and forward ; it then dips in 
forming the sigmoid flexure. The sinus generally fills the upper 
posterior quadrant, but at times it will be seen only in the posterior 
half or two-thirds of the quadrant, and in these cases the quadrant can 
be enlarged posteriorly. Frequently the mastoid vein can be seen 


E.xri.ANATjoN OF Fig 2. 

Tissues exposed with incision ns indicated on Fig. 1 , showing tympanic membrane with 
manubrium of malleus, tympanic plates with auricular process, and suprameatio spine. 
Bihind the meatus the temporal fascia, temporal ridge, mastoid process, mastoid foramen 
and sternocleidomastoid muscle. 
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entering the sinus at this point (Fig. 4). This vein is of importance 
in case of periostitis of the mastoid process, as the inflammation of its 
walls and its extension inward may be the origin of a thrombus of the 
lateral sinus ; and in cases where the thrombus of the sinus already 
exists, the blood which is dammed up in the mastoid vein produces 
mdema of the tissues which it drains, and becomes of diagnostic im- 
portance in determining the former condition. 

On retvu'ning to the description of the middle meatus we find that by 
severing the tensor tympani muscle in front, and the articular attach- 
ment of the incus below, both the malleus and incus can be removed, 
leaving the stapes in situ (Fig. 5). On removal of these two ossicles, the 
entire inner wall of the meatus can be seen. The upper part, which also 
forms the inner wall of the atticus, consists of a rounded projection, 
formed by the horizontal semicircular canal above and a lighter strip 
below, made up of a thinner plate of bone covering the facial nerve and 
forming the aqueductus Fallopii. The aqueductus Fallopii extends 
farther forward than the semicircular canal to the anterior and upper- 
most angle of the meatus. Below this projection the stapes is seen 
lodged in the fenestrum ovale, with the stapedius muscle, coming from 
behind, inserted into its nech. The promontory and fenestrum rotun- 
dum forming the lower half of the inner wall are seen to better 
advantage. The chorda tympani nerve has been removed. 

To effect a more thorough and immediate exposure of the entire 
middle meatus, when radical measures are intended, the removal with 
a chisel of the tympanic plate as far as the styloid process, in combina- 
tion with the removal of part of the upper and posterior walls of the 
external auditory canal, will be found of the greatest advantage as a 
preliminary step (Fig. 6). By removal of this plate of bone and the 
superficial lamina of the anterior surface of the mastoid process the 
entire facial nerve can be exposed and located and followed to the bend 
in the nerve at the upper anterior angle of the middle meatus. The 
nerve is lodged at a depth of 2 cm. from the external surface of the 
mastoid process. Hence, no fear need be entertained of its injury in 
this part, as it is rarely necessary to penetrate the process to that extent 
in mastoiditis. But the importance of the anatomical relation of the 
upper part of the facial nerve (as shown in Figs. 4 and 7) cannot be 
too strongly emphasized, as its position is such and its protection so 
slight that in simple operations on the drum or on the contents of the 
middle ear, or the faulty direction of the chisel in opening the mastoid 
antrum, the canal may be opened and the nerve injured (abraded, 


Explanation of Fig. 3. 

Exposure of middle meatus after removal of tympanic membrane, showing manubrium of 
malleus, processus longus of incus, promontorium, and fenestrum rotundum. Also pneumatic 
•cells in “ mastoid quadrants.” 
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crushed, incised, or severed), thus producing most disagreeable after- 
effects. The stapes is seen once more lodged in the fenestrum ovale 
directly below the course of the nerve, but devoid of its muscle on 
account of removal of its casing of bone posteriorly. 

The aditus and antrum (indicated by arrow in Fig. 6) or passage 
leading from the upper part (atticus) of the middle meatus to the 
antrum, along which the infection of a middle ear disease so often 
travels into the antrum, can be shown by removing a sufficient amount 
of bone from the upper and posterior walls of the bony meatus (Fig. 7). 
(This is one of the steps in the Stacke-Schwartze “ radical operations.”) 
When this is done the plate of bone forming the roof of the tympanic 
cavity (called the tegmen tympani)is seen ; that portion of bone form- 
ing the roof of the antrum is called tegmen antri. The tegmen is very 
thin Ci to 2 mm.) in most skulls and at times incomplete, and can 
easily be eroded by the acrid discharge of a middle ear disease. This 
complication often leads to the formation of an extradural abscess of 
the middle fossa of the skull or to inflammation of its dural lining, 
which in time may lead to intradural or cerebral abscesses or to inflam- 
mation of the entire arachnoid or pia mater. 

With the exposure as described, all the necrosed or diseased bone 
can be removed, which in itself is often sufficient to check an inflam- 
mation of the meninges or brain which has been caused by the necrosis. 

An extradural abscess can be drained through the opening made in 
the tegmen, while a deep-seated one could be more easily reached 
through the opening in the squamous plate, as will be mentioned farther 
on (Figs. 6 and 7). 

On removal of the outer wall of the aditus, as mentioned, the projec- 
tion formed by the horizontal semicircular canal is seen forming a part 
of the floor and inner wall of the aditus (Fig. 7). It will be readily 
understood how easily the canal can be opened if on exposing the 
antrum the chisel is directed too far forward or downward at a depth 
greater than I 2 cm. 

On dislodging the facial nerve from its groove, the inner wall of the 
aqueductus Fallopii is shown extending from the upper anterior angle 
of the middle meatus backward directly below the horizontal semi- 
circular canal, with the fenestrum ovale beneath it ; it then bends 
downward, with the fenestrum rotundum in front of it, and reaches 
the stylomastoid foramen at a depth of about cm. from the outer 
surface of the mastoid process. 


Explanation of Fig. 4. 

Portion of upptr and posterior walls of external bony meatus removed, showing tensor tym- 
pani muscle attached to malleus anteriorly ; chorda tyfapaiii nerve emerging from aque- 
ductus Fallopii, posteriorly, crossing incus; below this the stapedius muscle, promontorium 
and fenestrum rotundum. The upper anterior quadrant shows the mastoid antrum ; the upper 
posterior, the lateral siuus with mastoid vein ; the two lower quadrants, mastoid cells. 
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Oq removal of the tympanic plate the floor of the tympanic cavity 
is seen to consist of bone varying in thickness from I to i cm. 
Freq^uently this helps to form the outer wall of the jugular fossa, and 
where necrosis of the bone or inflammation of the communicating veins 
in the bone has taken place, an inflammation or thrombosis of the 
bulbar portion of the jugular vein, which is contained in the fossa, 
results. 

Continuing with the dissection of the mastoid jirocess, we find that 
on removing the ledge between the upper and lowei’ posterior windows 
(as shown in Fig. 5) and making them continuous, a longer stretch of 
the descending limb of the sigmoid flexure of the lateral sinus can be 
exposed, and its walls more readily incised, if it is necessary to inspect 
its interior or to determine its contents. By inspecting its interior 
you can determine if an adhering thrombus exists which does not clog 
the entire lumen. Incomplete thrombi are more frequent where the 
sinus enters the jugular vein in a more or less straight line, while if 
they join at an acute angle the thrombus is more often complete. A 
coating or granulations on the outer side of the sinus, or necrotic areas 
in its wall, make the presence of a thrombus probable. If no clot is 
present in such a case, the opening must be packed with gauze and 
equable pressure made, by means of a graduated conical compress, to 
control the hemorrhage. If the inner wall is to be inspected, the 
hemorrhage must be controlled by packing or compressing the sinus 
at both ends. If a clot is found, this must be removed and the ensuing 
hemorrhage controlled as just mentioned. If the entire removal of 
the clot is not successful, an extended incision must be made above or 
below or in both directions, according to the extension of the clot, so 
that complete patency of its lumen is established and the entire sinus 
can be inspected for possible necrosis of its wall. 

The entire course of the sinus can be exposed above by an incision 
commencing at the upper posterior quadrant in a direction upward 
and backward and then gradually downward until it reaches the ex- 
ternal occipital protuberance, which corresponds on the inside of the 
skull to the torcular Herophili (Fig. 6). The bone covering it can be 
removed by means of a chisel, circular saw, or drill, and the dural 
covering incised along its entire course, if this should be found neces- 
sary in order to remove the clot or infected matter filling the canal, or 
to excise the wall itself if found necrotic (Fig. 6). 


Explakation op Fig. 5. 

The malleus, iacus, and chorda tympani nerve removed from middle meatus, showing pro- 
jection formed by external semicircular canal and aqueductus Fallopii, stapes in fenesirum 
ovale with stapedius muscle attached posteriorly. Ledge removed between posterior quadrants 
exposing descending limb of lateral sinus (sigmoid Hexure), which is incised. Incision from 
upper posterior quadrant backward for exposure of horizontal limb of lateral sinus. 
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About I'ctn. above the posterior window the slit leading to the 
superior petrosal sinus can be seen. Posteriorly the opening to the 
sinus of the other side is visible, and somewhat in front and above this 
the longitudinal sinus has its termination. Along the entire course 
of the lateral sinus, slits representing the entrance of cerebral veins 
can be seen. Frequently fibrous bands are also found stretching across 
the lumen and forming supports to maintain the patency of the canal 
against the pressure exerted by the weight of the brain. 

Below and in front, corresponding to the lower posterior window, the 
sinus will be seen to dip in toward the jugular fossa, forming the lower 
limb of the sigmoid flexure. 

If the symptoms and physical signs of the case make probable the 
presence of an extradural, intradural, or cerebral abscess, especially of 
the temporal lobe, which occurs more frequently, or the presence of 
•fluid in the ventricles, a puncture of the brain in various directions 
can be made through a trephine opening in the squamous portion of 
the temporal bone. This can be readily exposed on retracting the 
temporal muscle upward after removal of its fascia (as shown in Figs. 
5 and 6). On removing the button of bone, a branch of the middle 
meningeal artery is frequently seen traversing the space. A long 
aspirating needle or narrow-bladed knife can be passed into the brain 
in various directions until the presence or absence of pus in the brain 
or excessive accumulation of cerebro-spinal fluid in the ventricles is 
determined and located. If pus is found and the trephine opening is 
not of sufficient size to afford proper drainage, the temporal muscle can 
be still further detached and all the soft parts be retracted upward and 
forward so that the opening can be enlarged in various directions. 

If the diagnosis of abscess is positive beforehand, and the cerebral 
cavity is to be opened in combination with the radical ear operation, 
a quadrilateral osteoplastic flap is made of the squamous portion of 
the temporal bone and turned forward as mentioned farther on. 

If on incising the lateral sinus in the upper posterior window (as 
shown in Fig. 7) a suspected sinus affection is not found to exist, but 
the train of symptoms points to the presence of a serious complication 
in this region, the dura of the cerebral or cerebellar lobes can be ex- 
posed by a single or double “ trap-door” incisionj the course of the 
lateral sinus serving as a median line from which the osteoplastic 
flaps can be cut above and below. The incision in the dura mater 


Explanation op Fio. 6. 

Outer wall ol aqueductus KallopU and the tympanic plate has been removed, exposing the 
facial nerve. Arrow in aditus ad antrum. Interior of entire lateral sinus exposed, showing 
slit for superior petrosal sinus anteriorly and openings for longitudinal and riglit lateral sinus 
posteriorly. Trephine opening in squamous plate, with middle meningeal artery showing. 





ANATOMY AND STJEGEEY OF TEMPORAL BONE. 579 


should be made on three sides only, and .should leave a .sufficient 
margin to which the flap can be sewed when replaced subsequently. 

Through this exposure the occipital convolutions of the cerebrum, 
the entire half of the tentorium cerebelli, and the posterior fossa of the 
skull, with its cerebellum, can be inspected, and exti’adural, intradural, 
or brain abscesses can be incised and drained. A simple and tolerably 
accurate method of locating the horizontal limb of the lateral sinus, 
without the aid of the mastoid quadrants, is Chipault’s method, which 
consists in taking a point 95 per cent, of the distance between the 
nasion and inion and joining it by a straight line with the retro-orbital 
tubercle. The posterior half represents the course of the horizontal 
limb of the sinus (see sketch under technique, below). 

To afford a sufficient exposure for a very deep dissection of the 
petrous portion of the temporal bone, it is necessary to remove a plate 
of bone from above the ear, preferabl}”^ quadrilateral in shape, about 
4 cm. long and 3 cm. wide, to include the portion of the squamous 
plate lying over the posterior half of the zygomatic arch, and reaching 
back as far as the middle of the mastoid process. The flap, containing 
skin, muscle, and bone, and nourished by a branch of the temporal 
artery, is turned forward (Fig. 8). 

By retracting the dura from the upper surface of the petrous bone, 
resistance will be met with in front, where the middle meningeal artery 
emerges from the foramen spinosum. At a depth of about 3 cm. 
from the exterior of the skull the carotid artery can be exposed on 
removal of its bony canal from above. The cochlea will be found 
situated in the angle formed by the artery as it bends inward and for- 
ward from below, while the Eustachian tube, with its gallery contain- 
ing the tensor tympani muscle, hugs it anteriorly (Fig. 11). The 
opening of the Eustachian tube in the upper anterior angle of the 
middle meatus is directly in front and external to the ascending limb 
of the artery. In cases where but a thin layer of bone covers the 
artery, or where the bone is entirely absent in this situation, the artei’y 
can be seen pulsating on examining the middle ear, and its puncture 
by a paracentesis needle carried too deeply is possible. Here, too, 
necrosis of the inner wall of the tympanic cavity, forming the bony 
canal of the artery, can produce a destructive process in the wall of 
the vessel and cause fatal hemorrhage if not ligated below in time. 
The artery is at a depth of about 2 cm. from the auditory process, and 


Explanation of Fig. 7. 

Bone of external meatus and outer wall ol aditus ad antrum chiselled away, exposing the 
tegmen tympani, tegmen antri, atticus, aditus ad antrum, mastoid antrum, and external semi- 
circular canal. The facial nerve is dislodged from the aqueductus Fallopii, and the fenestra 
ovale and rotundnm appear below. Posteriorly two osteoplastic flaps, with horizontal limb oi 
lateral sinus chosen as median line for exposing cerebral and cerebellar convolutions. 
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has the jugular vein directly behind it and somewhat to its outer side. 
In all the previous dissections the facial nerve has been exposed only 
from the anterior superior angle of the middle meatus. If we follow the 
course of the nerve in the aqueductus Fallopii as it emerges from the in- 
ternal auditory meatus and passes forward between the cochlea and vesti- 
bule, it forms an angle of 45° with the long axis of the skull (Figs 8 and 
11). A.S it enters the middle meatus it turns outward and backward, 
forming an elbow from' the point of which the superficial petrosal nerve 
is given off. The latter passes inward and forward through the hiatus 
Fallopii along the upper surface of the petrous bone until it reaches 
the middle lacerated foramen. 

The base of the cochlea is formed by the anterior wall of the 
internal auditory meatus ; its apex juts ‘against the Eustachian tube. 
To its inner side is the carotid canal; to its outer the aqueductus 
Fallopii, with the facial nerve above and the vestibule below. 

The vestibule is seen at the outer side of the facial canal with the 
horizontal semicircular canal coming from it externally, and the per- 
pendicular semicircular canal superiorly. 

The exposure of the sigmoid flexure of the lateral sinus has been 
brought about by the removal of almost the entire mastoid process 
(Fig. 8). In this procedure injury to the facial nerve must be avoided. 
This nerve emerges from the stylomastoid foramen, at the depth of 
about li cm. from the anterior border of the process, and when located 
the nerve should be gently drawn forward, as the jugular vein will be 
found i cm. to its inner side. The nerves accompanying the sinus 
through the posterior lacerated foramen are covered by it so that they 
need not be considered. The foramen magnum lies 1^ cm. to its inner 
side and posteriorly. When the sinus is opened, slits of the inferior 
petrosal and occipital sinuses and the condyloid vein can be seen wdiere 
these vessels enter the jugular vein. The jugular fossa, which contains 
the bulb of the vein, varies in shape in different skulls and on both 
sides of the same skull. At times it is vaulted and smooth and 
approximates the floor of the middle meatus, but it may be low, con- 
tracted, and traversed with irregular ridges. The former condition is 
considered a predisposing cause in thrombosis of the bulb of the jugular 
vein on account of the more intimate relation of this part with the 


Explanation of Fig. 8. 

Deep ditsectfbn of temporal bone, with osteoplastic flap of squamous plate, exposing dura 
mater, carotid artery, entire course of facial nerve in temporal bone, giving off the superior 
petrosal nerve at its bend above the middle meatus ; turns of the cochlea between the facial 
nerve and carotid artery above, and the vestibule With superior and exterior semicircular 
canals, and antrum, posteriorly. The remaining portion of inner wall of middle meatus shows 
opening of Eustachian tube in front and fenestra ovale and rotundum behind. Below these 
the sigmoid flexure of the lateral sinus is seen in the openings of the posterior condyloid vein 
and inferior petrosal sinus. 



Explanation of Eig. 9. 

Cross-section of right side of head, showing external tnentus, separated from middle meatus 
by outer m all of attlcus above and tympani muscle belou . On the middle meatus are seen the 
tegmen tympani, the ossicles, the tensor tympani muscle, and projections of the aqueductus 
Fallopii, ivith facial nerve above and first turn of cochlea belou . Deep in the bone the coch- 
lea. Below, the bulb of the jugular vein. 



Explanation of Fig. 10. 

Cross-section of left side of head, 1 cm. behind previous section. A small portion of the pos- 
terior wall of external meatus is seen. Internal to this, the tegmen, adltus ad antrum, projec- 
tions of external semicircular canal and posterior wall of middle meatus. The vestibule 
shous bristles coming from the superior and external semicircular canal. The internal 
meatus contains the facial and auditory nerves. Below is seen the jugular vein ivith openings 
of the posterior condyloid vein and inferior petrosal sinus. 
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middle meatus; and the same is also claimed, on account of the more 
tortuous course the blood stream is subjected to. Infectious material 
might pass along the entire route of the sinus without producing any 
harm, but at the jugular fossa the flow of venous blood is checked, pro- 
ducing currents (whirlpool) which favor the formation of a thrombus, 
on account of the greater liability to injury and infection which the 
wall of the vein is subjected to. 

If the bulb of the vein alone is involved, the jugular should be 
ligated before the sinus and bulb are incised; but if the infection has 
gone farther, and a cord-like strand on the side of the neck indicates an 
extensive thrombus of the vein, ligation should not be performed. 

To demonstrate the intimate relation between the ear and the cere- 
bral cavity, a transverse section of the head through the centre of the 
middle meatus has been made (Fig. 9). The external auditory canal 
is seen slanting upward and inward, its outer half lined with short hairs 
directed outward. The external is separated from the middle meatus 
above by a plate of bone which forms the outer wall of the atticus, 
while below is the tympanic membrane, with the manubrium and pro- 
cessus brevis of the malleus attached to it. The roof of the middle 
meatus has. a thin plate of bone, the tegmeu tympani, separating it from 
the cerebral cavity. 

A section of this kind demonstrates the intimate relation between the 
two parts and shows how readily an erosion or a fissure in the division 
line may lead to serious involvement of the brain and its covering when 
the middle ear is inflamed. 

On the inner wall of the meatus can be seen, from above downward, 
first, the projection made by the aqueductus Fallopii with its facial 
nerve; underneath this the tendon of the tensor tympani muscle 
emerging from the upper part of the Eustachian tube. Directly 
behind it and on the same level is the fenestrum ovale, containing the 
stapes. Prom here on downward the promontorium, I’epresenting the 
beginning of the cochlea, bulges outward, forming a recess with the 
floor of the meatus. The floor consists of a varied thickness of bone 
and occasionally communicates with the jugular fossa through fissures 
or small lymph channels. 

The cavity of the meatus contains the ossicles. Of these the malleus 
is anterior, with its head in the atticus, the tendon of the tensor 
tympani muscle attached to its neck, and the suspensory ligament ex- 
tending from the tegmen to its head. Its short process projects out- 
ward, throwing the upper part of the membrane into folds, and the 
manubrium extends downward, with its tip turned outward, attached 
to the mid-point of the tympanic membrane. The incus is located 
posterior to the malleus, with its body in the atticus, its short process 
in the aditus, and its long process projecting downward and articulating 





ANATOMY AND SUEGERY OF TEMPORAL BONE. 585 


with the head of the stapes. The stapes is lodged in the fenestrum 
ovale, with the stapedius muscle attached to its neck posteriorly, and lies 
horizontally and at right angles both to the malleus and incus. 

Internal to the middle ear and set in the most compact part of the 
petrous bone are the spiral turns of the cochlea, with the apex pointing 
out and forward and the base butting against the wall of the internal 
auditory meatus. 

Below the bony framework surrounding, the ear and lying somewhat 
to the inner side of the middle meatus is the bulb of the' jugular vein, 
in the jugular fossa. 

A. transverse section of the head, about 1 cm. behind the one just 
described (Fig.- 10), shows only a . small portion of the posterior wall 
of the external meatus, and parts of the middle and inner meatus 
corresponding to that level. Above, a thin plate of bone is seen 
separating the cerebral cavity from the aditus ad antrum. The aditus, 
shaped like an inverted pyramid, has the protrusion of the horizontal 
semicircular canal forming a part of its floor and inner wall. Below 
this is seen the posterior wall of the middle meatus proper, made up of 
irregular, open bony cells covered with a delicate mucous membrane, 
which lines the meatus and communicating cavities. Internal to these 
parts can be seen the interior of the vestibule, with the openings of the 
semicircular canals on its outer side. Anteriorly, the anterior ends of 
the superior or vertical and the external or horizontal canals have a 
common opening, while posteriorly the posterior end of the superior 
and the upper end of the posterior canals have a common opening. The 
openings of a horizontal canal lie on the same plane, while those of the 
posterior canal lie one above and the other below the posterior open- 
ing of the horizontal canal (Fig. 12). 

The exterior of the superior or vertical semicircular canal forms a 
slight protuberance on the upper surface of the petrous bone corre- 
sponding to its course, from in front and externally, back and inter- 
nally. 

Internal to the vestibule is the internal auditory meatus containing 
the facial and auditory nerves; the facial above, directed toward 
the aqueductus Fallopii, and the auditory below, about to enter the 
vestibule and cochlea. 


Explanation op Fig. IJ.' 

The aura mater of the middle fossa of skull is cutaway, showinga dissection of the temporal 
bone. From without inward are seen the mastoid antrum behind, the middle meatus with 
ossieles in front, and the aditus ad antrum between. The vestibule shows the openings of the 
semicircular canals. The facial nerve has the superior petrosal nerve coming from its bend 
and passing inward. In front of the nerve the tensor tympani muscle is seen in the Eustach- 
ian tube ; behind it, the cochlea and internal auditory meatus. Internal to these the carotid 
canal, the carotid artery, and the Gasserian ganglion. Posteriorly the lateral and superior 
petrosal sinus have been slit open. The seventh and eighih nerves are seen entering the inter- 
nal auditory meatus ; the ninth, tenth, and eleventh the jugular fossa. 
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The bulb of the jugular vein is seen in the fossa, and several slits 
indicate the entrance of emissary veins. 

On inspecting the middle and posterior fossa of the skull, when the 
brain has been raised from its bed, and removing the dura mater over 
the petrous bone in the middle fossa, the following structures can be 
exposed by chiselling the bone (Fig. 11): Externally, the mastoid 
antrum ; in front of it, and coming from the middle meatus, the aditus 
ad antrum. The horizontal semicircular canal is seen helping to form 
the inner wall and floor of this passage. The middle meatus is anterior 
and internal to the antrum, and presents the malleus and incus in the 
atticus, and the tympanic membrane deep down, forming its outer 
wall. The tensor tympani muscle is seen in its groove in the upper 
part of the Eustachian tube, passing outward and backward, and 
becoming inserted into the neck of the malleus. The facial nerve is 
seen as it disappears at the upper anterior angle of the middle meatus, 
forming an elbow from the angle of which the superior petrosal nerve 
is given off. Posterior to this point it lies between the cochlea, which 
is on its inner and the vestibule, which is on its outer side. In the 
internal auditory meatus it lies above the auditory nerve, and in the 
posterior fossa to its outer side. 

The vestibule shows the groove of the superior semicircular canal 
and the openings of the other two canals. The cochlea lies in the 
back part of an angular recess formed by the bend in the carotid canal 
as it ascends from the base of the skull, and has the tympanic cavity 
and aqueductus Fallopii, with the facial nerve to its outer side. The 
Eustachian tube is in front, the internal auditory meatus behind, and 
the compact bone over the carotid canal to its inner side. 

The carotid canal has the general direction of the petrous bone 
inward and forward, with the Eustachian tube immediately in front 
of it, the superficial petrosal nerve coursing over it as it passes from 
the hiatus Fallopii to the middle lacerated foramen and compact bone 
behind it. As it ascends from the base of the skull it is directly in- 
ternal to the inner wall of the middle meatus. As the canal passes 
inward toward the middle lacerated foramen, the Gasserian ganglion 
lies over it, in a depression at the inner end of the superior surface of 
the petrous bone. 

The middle meningeal artery can be seen through the dura mater as 
it emerges from the foramen spinosum, and sends its anterior and 

Explanation of Fig. 12. 

Anterior-posterior section through middle meatus. On inner wall of middle meatus are seen 
the opening in processus cochleariformis and Eustachian tube in front ; facial nerve behind, 
and fenestrum ovale and rotundum, with promontorium below. Above the middle meatus are 
seen the superior, external, and posterior semicircular canal and superior petrosal sinus. Be- 
low are the styloid process, stylomastoid foramen, and jugular vein. Also cerebrum, tentorium 
cerebelli, cerebellum, and lateral sinus. 
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posterior branches outward and upward, grooving the skull^in its 
course. The superior petrosal sinus is seen running along the superior 
posterior border of the petrous bone, joining the lateral with the cav- 
ernous sinus. 

The lateral sinus extends from the torcular Herophili behind to the 
jugular foramen in -front. At the torcular it communicates with the 
lateral sinus of the other side, the longitudinal sinus above, and the 
occipital below. The part which descends from the horizontal limb to 
the jugular foramen is known as the sigmoid flexure of the lateral 
sinus. It forms an elbow with the horizontal limb, and passes down- 
ward and inward in the deeply' grooved bone until it reaches the 
posterior lacerated foramen, where it is joined by the inferior petrosal 
sinus and the posterior condyloid vein to form the internal jugular 
vein. It is accompanied by the ninth, tenth, and eleventh nerves. 

If a vertical antero-posterior section of the head is made to pass 
directly through the tympanic cavity (as seen in Fig. 12) the following 
points of interest can be shown : Between the tympanic and cerebral 
cavities the tegmen tympani, on the inner wall of the middle meatus, 
which is covered by delicate mucous membrane, the orifice of the 
Eustachian tube and the canal for the tensor tympani muscle (pro- 
cessus cochleari formis) ; the latter has an orifice at its posterior end, 
and transmits the tendon of the tensor tympani muscle ; behind this 
the aqueductus Fallopii, with the facial nerve passing hack and down, 
around the fenestrum ovale ; underneath this the promontorium, with 
the fenestrum rotundum. Projecting from the floor downward is the 
styloid process. Below this is a section of the jugular vein. 

Above and posterior to the middle meatus is the body of the 
petrous bone traversed by the semicircular canals. The openings of 
the horizontal or external one are above and parallel to the facial 
nerve ; the vertical or superior passes from in front upward and poste- 
riorly ; tlie posterior canal is situated behind, with one opening above 
and the other below the posterior opening of the horizontal, as men- 
tioned previously. 

At the upper posterior border of the petrous bone is the superior 
petrosal sinus. A part of the sigmoid flexure of the lateral sinus is 
seen at a point where the occipital meets the petrous bone. The open- 
ing of the lateral sinus is seen behind at a point where the tentorium 
cerebelli meets the dural lining of the occipital bone. The tentorium 
is seen separating cerebral from cerebellar convolutions. 

In recapitulating the operative technique mentioned in the foregoing 
pages five separate procedures may be described : 

First, “ radical” exposure of the middle ear; second, exposure of 
the mastoid antrum; third, exposure of the mastoid antrum and cells 
and lateral sinus (“mastoid quadrants”); fourth, exposure of the 
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temporal lobe of the brain and middle fossa of the skull ; fifth, ex- 
posure of the occipital lobe of the brain, tentorium cerebelli, cere- 
bellum, and posterior fossa of the skull. 

For the “ radical” exposure of the middle ear an incision is made 
J to 1 cm. behind the attachment of the auricle extending from above 
the ear downward to the tip of the mastoid process (Fig, 1). Above 
the temporal ridge, which corresponds in height to the upper wall 
of the outer meatus (Fig. 2), the incision should be through skin 
and superficial fascia alone, leaving the temporal muscle intact. Below' 
the ridge it should pass directly to the bone. The tissues are dissected 
forward and the periosteum elevated until the bony meatus is reached. 
To avoid possible necrosis of the tympanic plate the soft parts of the 
posterior and upper w'all of the soft meatus alone should first be 
detached with an elevator and then incised by means of a thin-bladed 
knife near the tympanic membrane and held against the anterior w'all 
with a long, narrow retractor; or, if the tympanic plate is to be chis- 
elled away, the anterior and lower walls can be cut also and the entire 
funnel of soft tissues drawn out of the bony canal and retracted with 
the auricle. The tympanic membrane is now cut from its ring of bone 
and removed with the malleus after the attachment of the tensor 
tympani muscle has been severed. With a chisel, or preferably a'burr 
drill, the outer wall of the attic, which corresponds to the inner part 
of the upper wall of the external meatus, is then removed until the 
roof of the attic is continuous with the upper wall of the external 
meatus (Figs, 4 and 5). If this does not give a sufficient exposure the 
tympanic plate can be chiselled away as far as. the styloid process 
(Fig. 6). After removal of the incus (Fig. 5), which should be 
cautiously done, so as not to dislodge the stapes from the fenestrum 
ovale, a probe should be passed through the aditus into the antrum, 
and the bone chiselled or drilled away external to it (Figs.. 6 and 7). 
The interior of the cavities are now curetted and smoothed, care being 
taken not to open the aqueductus Fallopii and horizontal semicircular 
canal, nor to dislodge the stapes. If the tegmen is necrosed, this 
should be removed, but puncture of the dura mater should be avoided. 
An extradural, intradural, or cei’ebral abscess can be located or drained 
through this aperture, but a trephine opening through the squamous 
plate of the temporal bone, after the temporal muscle has been 
detached and drawn upward, is better for this purpose (Fig. 6). 
The latter will also suffice for aspirating the lateral ventricles for 
excessive accumulation of cerebro-spinal fluid. If a deep dissection of 
the temporal bone is necessary, especially if the upper surface of the 
petrous bone is to be exposed, or if an abscess is not drained sufficiently 
through the trephine opening just mentioned, a quadrilateral osteo- 
plastic flap, 3 cm. wide and 4 cin. long, with its base anteriorly, should 
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be made to include the portion of squamous bone lying over the poste- 
rior half of the zygomatic arch, and reaching back as far as the middle 
of the mastoid process (Fig. 8). If the upper portion of the petrous 
bone is to be chiselled, the dura mater should be elevated gently and 
the brain retracted with a broad, blunt retractor. More room can be 
obtained by incising the dura and permitting some cerebro-spinal fluid 
to escape. This should not be done if pus is present or if the brain 
or its coverings have not already been attacked. After the tissues have 
been replaced to their original position and sutured, an opening is left 
sufficiently large for drainage, aud the wound packed with gauze until 
epidermization of the exposed parts is complete. 

To expose the mastoid antrum an incision is made J to 1 cm. behind 
the auricle, extending from a point corresponding in height to the 
upper wall of the external meatus downward to the tip of the mastoid 
process (see cross on Fig. 1). The tissues are dissected forward and 
the periosteum elevated until the suprameatic spine ean be felt with 
the finger or an instrument. Keeping below the temporal crest, an 
opening is made with a chisel or burr drill 1 cm. behind the supra- 
meatic spine. The instrument should be directed forward, inward, aud 
slightly upward, corresponding to the direction of the external meatus 
to a depth of 1 to 2 cm. When the instrument has penetrated deeper 
than Ih cm., care must be taken not to open the horizontal semi- 
circular canal or aqueductus Fallopii. When the antrum has been 
reached, granulations or irregular bony ridges should be removed by 
means of a curette, care being taken to avoid piercing the tegmen 
antri above or the bone behind which separates the antrum from the 
lateral sinus. If the latter be exposed no harm need necessarily result, 
but if punctured, the hemorrhage must be controlled by packing the 
bony wound with a graduated gauze tampon. When the antrum is 
clean and smooth the parts are replaced and sutured, leaving an open- 
ing for drainage. When the cavity is again in a healthy condition 
the opening will close by granulation, or a small plastic operation will 
be required to effect this. 

If the lateral sinus is to be exposed with the antrum and mastoid 
cells, the mastoid process should be divided into four quadrants, as 
described previously (Figs. 3 and 4). The anterior superior quadrant 
is opened first with the instrument directed as mentioned in the pre- 
vions operation, and the antrum cleaned and packed. Next, the two 
lower quadrants should be opened and evacuated. After packing these 
to prevent inflammatory discharges from spreading, the upper posterior 
quadrant should be entered and the lateral sinus exposed. Here the 
instrument, preferably a burr drill, should be directed straight in. 
Palpation of the sinus must be performed very carefully, in order not 
to dislodge adherent or incomplete thrombi. In such a case, aspira- 
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tioa witli a hypodermic syringe might show blood and lead to an 
erroneous diagnosis, so that an exploratory incision is safer. For this 
purpose the lower posterior quadrant should be drilled sufficiently deep 
to expose the sinus below, and the ledge between the upper and lower 
quadrants should be removed iu order to make them continuous. 

To expose the entire sigmoid flexure of the lateral sinus and the 
bulb of the jugular vein, the lower portion of the mastoid process must 
be removed (Fig. 8). The facial nerve should be located and exposed 
to its exit at the stylomastoid foramen, and the spongy bone between 
it and the sinus chiselled away. Posteriorly the foramen magnum 
must be avoided. If the thrombus is still confined to the upper por- 
tion of the jugular vein, ligation should be performed below this point 
before the sinus is incised. 

If the horizontal limb of the sinus is to be exposed, an incision from 
the upper posterior quadrant, first upward and backward, and then 
downward and backward toward the external occipital protuberance, 
is to be made (Figs. 5 and 6). A strip of bone is then removed by 
means of a chisel, circular saw, or drill, and the sinus incised to the 
extent of the clot. Hemorrhage is to be controlled with gauze strips 
or compresses, the former to be introduced directly into the lumen ; or, 
if this is insufficient, compression should be applied to the external 
surface of the sinus after detaching it from its bony casing. The parts 
are subsequently replaced and sutured, a sufficient opening being left 
for drainage. 

To expose the occipital lobe of the brain, the cerebellum, or posterior 
fossa of the skull, a single or double “trap-door” incision is made 
above and below the lateral sinus (Fig. 7). To locate the latter, 
Chipault’s method can be applied. It consists in taking 95 per cent, 
of the distance between the nasion and inion, and joining this point 
with the retro-orbital tubercle. The posterior half of the line repre- 
sents the horizontal limb of the lateral sinus. 

The incision through the bone is made by means of a circular saw, 
a drill, or Gigli’s wire saw, and trephined. The base of the bony flap 
is to be nicked on either side with the chisel, so that the bone will 
break off in a straight line when pried open with the elevator. The 
dura is to be incised in the same direction as the outer flap, a sufficient 
margin being left if the condition found permits subsequent suturing. 

Other points of interest in cranial topography are located by the same 
method just mentioned (Chipault’s), to wit : A point 80 per cent, of 
the distance between the nasion and inion joined with the retro-orbital 
tubercle represents the course of the parieto-occipital fissure. A point 
70 per cent, the distance of the same sagittal line joined with the tubercle 
represents the course of the fissure of Sylvius. If the latter be 
divided into tenths, and the junction of the third and fourth tenth be 
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joined with the 55 per cent, point on the longitudinal line, the course, 
of the Rolandic fissure is shown ; and if the junction of the second and 
third tenth on the Sj’^lvian line be joined with the 45 per cent., the 
precentral fissure is indicated. The middle meningeal artery crosses 
between the second and third tenths of the three primary lines. 



In conclusion, I wish to express my indebtedness to Professor Frank 
Hartle}^ for the many valuable suggestions offered during the progress 
of this work. I also wish to acknowledge the painstaking efforts of 
Mr. M. Peterson, draughtsman for the anatomical department, in pro- 
ducing anatomical accuracy in the accompanying drawings. 


GANGRENOUS CHOLECYSTITIS, WITH A REPORT OF A CASE IN 
WHICH A SUCCESSFUL CHOLECYSTECTOMY WAS DONE. 

By John H. Gibbon, M.D., 

PKOFESSOE OF SOEGERY, PHILADELPHIA POLYCLINIC ; SDBGEON TO BRYN MAWR HOSPITAL 
AND ODT-PATIENT DEPARTMENT, PENNSYLVANIA HOSPITAL. 

Gangrenous cholecystitis is a pathological condition sufficiently 
rare to warrant the report of every case. It may be looked upon as 
an extreme degree of phlegmonous cholecystitis, which is more fre- 
quently met with, but this condition usually results in death before a 
true gangrene of the gall-bladder is established. Robson, in the second 
edition of his book on Diseases of the Gall-bladder and Bile Ducts, 
speaks of gangrenous cholecystitis as “ extremely rare,” and says that 
he has been able to find but one case reported, that of Hotchkiss 
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(Annals of Surgery, February, 1894), Robson, however, reports a case 
of his own which might be classed under this head. In the second 
edition of Kehr’s book can be found no mention of a case of gangrenous 
cholecystitis. Mayo, however, has reported one case in which the gall- 
bladder was successfully removed. Including Mayo’s second series 
(Annals of Surgery, June, 1902), in which no such case is reported, it 
may be stated that there was only one case in 433 operations upon the 
gall-bladder and ducts, performed by W. J. and C. H. Mayo. These 
statements show the great rarity of a true gangrenous cholecystitis. 
Before discussing the condition I will briefly report a case in which the 
gall-bladder was successfully removed. 

The patient, a woman, aged fifty- two years, was admitted to the 
Polyclinic Hospital on October 3, 1902, There was nothing in her 
previous history worthy of note excepting that she had suffered from 
frequent attacks of indigestion accompanied by nausea and vomiting. 
During these attacks she had been able to retain practically no food. 
The pain had never radiated to the shoulders, nor had the patient 
ever been jaundiced. 

‘ Her present illness began three days before admission, with pain in 
the left hypochondriac region and vomiting. These symptoms kept 
up intermittently. I saw the patient on the evening of October 3d. 
At this time she had a temperature of 102° F,, pulse of 112, and 
respiration of 32. She complained of pain and tenderness on the right 
side of the abdomen, but these were less severe than they had been ; 
the bowels were constipated. There was considerable rigidity of the 
abdominal muscles on the right side, and a tumor was palpable, which 
was smooth and which seemed to move away from the examining hand. 
I was asked to see the case as probably one of appendicitis, but the 
position and condition of the tumor convinced me that the case was 
not one of appendicitis. The next morning the leucocyte count was 
37,600. At this time there was more tenderness and more rigidity ; 
so much more in fact that the tumor could not be palpated. Imme- 
diate operation was determined upon. 

When the patient was anesthetized and the abdominal muscles 
relaxed it was easy to diagnose a distended gall-bladder. An in- 
cision was made over the tumor, and when the abdominal cavity 
was opened some free fluid was found. The gall-bladder was cov- 
ered by an adherent omentum, which, when removed, showed the 
organ to be distended and its entire fundus of a dark purple color. 
A number of large abdominal pads were inserted, the gall-bladder 
incised, and a quantity of very foul pus evacuated. The mucous 
membrane was green and gangrenous throughout. A large stone was 
found fixed at the mouth of the cystic duct. The whole fundus of the 
gall-bladder was gangrenous through all its coats. The line of 
demarcation between this and the remaining portion of the gall- 
bladder was very clear. This portion was quite thin, but the rest of 
the organ was very much thickened, measuring from one-half to one 
inch, as is shown in the accompanying photograph. It was decided to 
remove the gall-bladder, and its separation from the liver was easily 
accomplished by means of the finger, the tissues being soft from infil- 
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tration ; no bleeding resulted from this separation. When an attempt 
was made to pass a ligature about the cystic duct the gall-bladder 
separated and came away. This tooh place when very little traction 
was being made upon it before the first knot in the ligature was tied, 
which well illustrates the condition of the organ even as low down as 
the cystic duct. The cystic artery bled freely and could not be con- 
trolled by a hcemostat, as the instrument cut through the inflamed tis- 
sues. Gauze packing was then introduced and controlled the hemor- 
rhage absolutely. A. number of large gauze drains were inserted and 
the wound partially closed. The patient was very ill soon after the 
operation, requiring hypodermoclysis, but her condition quickly 
improved, and the next day she was in fairly good condition. Con- 
valescence was uninterrupted, the wound healing rapidly. An 



Due to the contraction of the gall-bladder, it was impossible to replace the stone in 
its original position at the mouth of the cystic duct. 

interesting feature in the convalescence, however, was the leucocyte 
count. This stood at 37,600 on the morning of the 02 )eration ; the 
next day it had dropped to 12,600 ; the count then rose again to about 
15,000 to 18,000, and finally gradually subsided. The patient was 
discharged from the hospital on November 14th, with only a small 
superficial granulating surface remaining. This subsequently entirely 
healed. 

The etiology of gangrenous cholecystitis rests probably on two 
factors, obstruction of the cystic duct and infection by virulent micro- 
organisms. Whether either of these alone would produce it could 
hardly be proved, since in all cases micro-organisms are present and 
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soine form of obstruction, though it may result only from a swollen 
mucous membrane. It is hard to believe that gangrene of the organ 
could develop with a patulous cystic duct. Of course, gangrene of the 
gall-hladder does not occur until the inflammation has obstructed the 
circulation, and the fact that the gall-bladder is so well supplied with 
bloodvessels saves it from gangrene, no doubt, in many instances. The 
pathological lesions of the gall-bladder closely resemble those of the 
appendix, but gangrene of the one organ is rare and of the other 
common, and in all likelihood this is to be attributed to the poor blood 
supply of the one and the free blood supply of the other. In the case 
reported the cystic artery bled freely when the gall-bladder was re- 
moved, and yet the entire mucous membrane and all the coats of the 
fundus were gangrenous. In this case I believe gangrene resulted 
from the firm impaction of the large stone at the mouth of the cystic 
duct, cutting off, when inflammation became well established, the cir- 
culation in much the same manner as an appendolith does in the 
appendix. The way in which the omentum was found spread over 
and adherent to the fundus of the gall-bladder reminded one of the 
way in which it so frequently surrounds a gangrenous appendix. 

Of the symptoms it will suffice to refer to those presented in the 
above case. In brief, they are those of a violent, localized peritonitis, 
with usually some temperature, persistent vomiting, obstruction of the 
bowels, and a high leucocyte count. Jaundice is not generally present 
unless there exists a marked cholangitis, or unless the inflammation 
has extended by contiguity into the liver structure. 

The diagnosis of this condition may be confused with that of appen- 
dicitis. When an anssthetic is administered, however, I believe that 
the two conditions can be differentiated and certainly immediate opera- 
tion is equally called for in both. It would be a serious error to delay 
the opening of the abdomen in order to make a differential diagnosis 
between these two conditions. 

The question of treatment probably ranks in interest next to the 
pathology. With the symptoms referred to no surgeon would hesitate 
to urge immediate operation, exactly as he would in the presence of 
similar symptoms referable to the right iliac region, and I believe that 
precisely the same treatment should apply to a gangrenous gall- 
bladder as applies to a gangrenous appendix. Some authorities have 
in phlegmonous inflammation of the gall-bladder recommended and 
practised simple drainage. This may be good surgery when the stage 
of gangrene has not been reached, or when the organ is small and con- 
tracted and its removal might result in death from shock, the result of 
a prolonged operation; but when the entire mucous membrane is 
gangrenous, and particularly when a portion of the whole thickness of 
the wall of the gall-bladder is gangrenous, total removal of the organ 
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is called for, and to leave it -would be comparable to leaving a gan- 
grenous appendix wliicb bad been freed from all its adliesions and lay 
well separated from the abdominal cavity by gauze pads. To drain 
and leave such a gall-bladder means continued absorption and probably 
an early death from sepsis. The relief following the removal of an 
organ in such a condition is well illustrated in my own case by the 
immediate cessation of symptoms and a fall in the leucocyte count 
from 37,600 to 12,600 in twenty-four hours. Regarding the technique 
of the procedure of cholecystectomy in the presence of inflammation 
of even a milder type than was here present, I am convinced that the 
advice of Mayo, who states that the cystic duct should not be ligated, 
is sound, and I am exceedingly glad that in my case the gall-bladder 
separated and came away before I committed what I now believe would 
have been an error. There must, in all such cases, be considerable 
cholangitis present, and nothing gives such relief in this condition, or 
so quickly arrests it as external drainage. 


JAUNDICE, WITH REPORTS OF INTERESTING ILLUSTRATIVE 
CASES-A CONTRIBUTION TO THE TOXIC FORMS 
OF THIS CONDITION.* 

By James M. Anders, M.D., LL.D., 

PROFESSOR OP THE PRACTICE OF MEDICINE AND CLINICAL MEDICINE IN THE MEDICO-CHIRURGICAL 
COLLEGE, PHILADELPHIA ; ATTENDING PHYSICIAN TO THE MEDICO-CIIIRURGICAL 
HOSPITAL, PHILADELPHIA, ETC. 

Most writers upon the subject of jaundice arrange all cases under 
two heads — obstructive and non-obstructive, or extrahepatic and intra- 
hepatic jaundice. The data at hand, however, are insufflcient to permit 
of a clear discrimination and an accurate classification in this manner. 
Furthermore, several possible causes may exist in a given case of jaun- 
dice, and it is often difficult to discover which of these is the prepon- 
deratiug or active factor in the condition. In certain cases of ob- 
structive jaundice there is associated a pathological condition of the 
blood, or of the hepatic cells, one or both. Hence, the great variety 
and uncertainty of the causes prevent a satisfactory classification at 
present writing. 

There are few diseases of the liver and of the bile passages that are 
invariably unattended by jaundice. In this group, however, may be 
placed amyloid liver and fatty liver. On the other hand, there are 
many hepatic diseases and conditions in the course of which jaundice 
may rarely occur. Among rare instances ma)^ be mentioned chole- 
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cystitis, needles, fruit-kernels, distomata, and round worms in the 
choledoch ductj echinococci, stagnation of bile in the intrahepatic 
biliarj’’ passages, in conseq^uence of interference \Yith the descent of 
the diaphragm (as in diaphragmatic pleurisy on the right side), so that 
the propulsion of the bile from the liver to the intestine does not occur 
(Schuppell); inspissated bile, lipoma, and polypus growing from the 
wall of the biliary canal, secondary syphilis, and, finally, kinks in the 
common duct in consequence of displacement of the liver. Frerichs' 
speaks of jaundice caused by an accumulation of pigment in the canal- 
iculi lying between the hepatic cells, as, for example, in malignant 
malarial fevers ; also of an etiological variety occasioned b)'^ hemor- 
rhage that drains the vena porta, as in yellow fever. In the latter 
event there occurs disturbance in the hepatic circulation, with abnormal 
diffusion of bile and, at times, jaundice. That a paralytic and spastic 
jaundice occurs, as the older writers contend, is more than doubtful. 
The commoner causes for both intrahepatic and extrahepatic jaundice 
are too well known to require enumeration here. Besides, I purpose 
to consider principally so-called toxic jaundice, giving brief notes of 
a few illustrative cases. It is sometimes impracticable to distinguish 
clinically between instances of toxsemic origin and those due to obvious 
obstruction. Moreover, the fact that, as previously stated, the different 
forms, etiologically considered, may co-exist is to be recollected. 

In the course of numerous affections that are accompanied by pro- 
found toxremia jaundice may be observed. The toxic form also arises 
from the action of certain poisons, as ether, chloroform, and the like. 
The question. Is there a true toxtemic or diffusion icterus ? is no longer, 
as formerly, a vexed one. A number of hypotheses, however, have 
been advanced to explain its occurrence, with doubtful justifications in 
most instances. Ifiebermeister contends that under conditions of patho- 
logical change the liver cells cannot retain their secretions. 

The theory of CorniP probably explains the mode of origin of many 
cases at least ; it is that the epithelial lining of the smaller bile ducts 
becomes swollen, and an obstruction is thus produced. 

Within the past few years I have met with cases, some of which 
are reported below, that apparently tend to support in the main the 
view advanced by Frerichs, and upheld by Murchison,® that in many 
instances of toxic janndice an excessive amount of bile pigment is 
secreted, with subsequent reabsorption of the redundant quantity from 
the intestines. It will be seen later that while the primary and strik- 
ing pathological feature may be found in the blood, and the amount 
of bile secreted may be in excess, there is probably in all such cases of 
jaundice temporary obstruction in the fine biliary canals as the result 
of increased viscosity of the bile or an intrahepatic cholangitis; hence, 
reabsorption, not from the intestines, but from the liver, occurs. That 
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we have no means of determining with accuracy the quantity of bile 
generated per diem, however, is generally conceded, so that this theory 
lacks demonstrative proof ; it rests solely upon clinical testimony. On 
the subject of polycholia due to ether narcosis, which falls under this 
head, the literature is peculiarly silent; this is even more true as 
regards the report of any undoubted cases. In this connection the 
case of jaundice reported below, following the anassthetic state, seems 
worthy of being recorded ; 

Case I. — Mrs. A. M. S., aged twenty-six years, childless, an actress, 
was admitted to the gynecological wards of the Medico-Chirurgical Hos- 
pital February 27, 1902, under the care of Dr. W. Easterlj’^ Ashton. 

The family history revealed the death of the father from smallpox ; 
also that of the mother from some unknown cause, and of one aunt 
who died of chronic Eright’s disease. The patient had had some of the 
diseases of childhood ; malaria at fourteen, with occasional recurrences 
since then ; peritonitis when sixteen years old, lasting four months ; 
from the age of thirteen until the present she has had tonsillitis at 
intervals. Since the attack of peritonitis the menstruation has been 
both profuse and painful. In September, 1901, she suddenly devel- 
oped acute gastric symptoms, as eructations, with severe pain in the 
epigastric and the right hypochondriac regions. No history of jaun- 
dice appeared that could be elicited now, and the duration of the 
illness was about one week. 

On admission (February 27th) the patient presented the symptoms 
of bilateral ovarian disease, and on March 4th was operated upon by 
Dr. Ashton. Oceliotomy revealed a pyosalpinx on one side and a 
hydropyosalpinx on the other. The case progressed favorably until 
March 7th (except for persistent vomiting, with retching, in conse- 
quence of the etherization), when there appeared slight fever and dis- 
tress after the feedings ; slight pains referred to the epigastrium, right 
hypochondrium, and the region of the small intestines. Up to this 
time the bowels had been confined, but now, as the result of a mild 
saline laxative, diarrhoea set in and soon became a troublesome symp- 
tom, there being six to eight movements in the twenty-four hours. 
The dejecta were of a dark greenish-yellow color in appearance, not 
offensive, and apparent!}' contained much bile. 

On March 12th jaundice appeared, but was slight ; the next day the 
skin and sclerae showed a distinct, moderately deep, saffron hue, not 
much gastric but more intestinal disturbance, and low irregular fever. 
(See temperature Chart 1.) The physical signs indicated slight enlarge- 
ment of the liver; moderate tenderness to palpation over the liver, 
more marked over the gall-bladder area and intestines. The abdominal 
wound was reported to be in good condition. Bradycardia absent. 
The urine analysis showed the presence of bile-pigment, traces of 
albumin, and a few narrow granular casts. In color it was a dark 
greenish-yellow, and when shaken displayed a yellow froth. 

March 14ith. Some pain, which at times radiates to the right shoulder 
and down the right flank, and tenderness over the region of the gall- 
bladder, but this organ could not be felt. The jaundice continued, 
and the urinary examination gave the same result as noted above. 
The stools still numbered six to eight daily, and were deeply bile- 
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stained. The blood examination gave the following result; Red 
corpuscles, 3,090,000 ; hsemoglobin, 60 per^'cent. ; Avhite corpuscles, 
27,000. The increase in leucocytes affected principally the polymor- 
phonuclear elements — a simple leucoeytosis. ’ A few poikilocytes and 
nucleated red cells were noted. March 17th, the jaundice and the 
local symptoms began to disappear. 

19tA. The skin and conjunctivfe are almost free from discolora- 
tion ; neither bile, albumin, nor casts were present in the urine, but 
the bowel movements are still frequent, seven to eight per day ; dark 
greenish-brown in color and, on testing, contained bile pigment. 

20th. Jaundice practically absent, patient comfortable except from 
pain in lower abdominal region. The stools were less frequent — three 
to four daily, and they contained less bile. About this time, or 
possibly a couple of days earlier, an abscess in the wound was discovered 
and properly treated. 

Ajyril 4</i. The patient’s general condition greatly improved, the 
bowels were moving once or twice daily, and the stools presented a 
normal appearance. An examination of the blood resulted as follows : 
Red cells, 3,730,000 ; whites, 20,000 ; hpemoglobin, 69 per cent. The 
case is well advanced in convalescence, as the temperature chart also 
corroborates. At no time during the course of the jaundice was 
bradycardia present. 

The nature of the jaundice in this case is difficult to determine. Was 
it a case of polychromia or polycholia? In this condition the jaun- 
dice results from the dissolution of red blood corpuscles, whereby a 
large amount of hemoglobin is set free in the blood current and is 
coaverted by the liver cells into bile pigment. The increased forma- 
tion of bile pigment is invariably attended with increased viscosity of 
the bile, and the altered, inspissated, hepatic secretion opposes a tem- 
porary obstruction to the onward movement of the bile, followed by its 
absorption. This position is pretty firmly established from the experi- 
mental side by the labors of Stadelmann,^ W. Hunter, JMinkowsky and 
Raunjm.^ Minkowsky and Naunyn submitted geese and ducks to the 
action of arseniuretted hydrogen, both before and after extirpation of 
the liver, and found that while hsemoglobin is present in the urine 
after removal of the liver, bilirubin is always absent. 

Commenting upon the more recent experimental investigations into 
so-called “hematogenous” jaundice, Lazarus-Barlow' states : “It is 
now generally, though not universally, held (1) that a hematogenous 
jaundice does not exist ; (2) that all varieties of jaundice are hepatog- 
enous and due to reabsorption of bile formed in the liver; (3) the 
reabsorption is due to the presence of an obstruction in the bile ducts, 
whether this obstruction is obvious — e. g., a gallstone — or not. Jaun- 
dice, therefore, only occurs as the result of blood destruction, when 
the liver seizes on the blood pigment, converts it into bile pigment, 
and returns it in bile to the blood.” Since neither the polychromia 
nor the polycholia would occur without the primary blood destruction 
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in tliesG cases, Murcliison has suggested that the term hematogenous 
is appropriate in a certain sense, at least. 

The evidence before adduced renders it certain that in all cases of 
jaundice an impediment to the onflow of the bile exists, or, in other 
words, that the liver is necessary to the production of jaundice. The 
term “hepatogenous” jaundice may be, therefore, appropriately 
applied to this symptom in every instance, but it seems to me that it 
would be advisable to regard as obsolete the term “ hematogenous” 
and to retain that of “ toxsemic jaundice” to designate such cases of 
hepatogenous form as that reported above, as well as all others in which 
blood destruction is a strong pathological feature. The increased 
haemolysis in my case, if it actually existed, was most probably due in 
great part to the ether. The question, however, arises. Was not the 
jaundice dependent upon a cholecystitis associated with biliary obstruc- 
tion ? While some of the clinical symptoms and signs bore a close 
resemblance to cholecystitis, the nature of the dejecta and the brevity 
of the attack would tend to exclude the latter affection. 

Moreover, the local phenomena were scarcely of sufficient intensity 
to warrant a diagnosis of suppurative cholecystitis ; and the physical 
signs were too indefinite to be of diagnostic value. Again, owing to 
the slight suppuration in the wound, the presence of leucocytosis and 
irregular fever, the jaundice might be attributed to a septic process. 
It is to be recollected, however, that the slight septic symptoms per- 
sisted after the jaundice had disappeared. Moreover, in my experi- 
ence, jaundice of the same degree of intensity has never occurred in so 
mild a grade of septicsemia. Was the patient affected with a duoden- 
itis that acted as the causative factor ? The usual section diet had 
been taken both prior and subsequent to the operation ; it was not 
thought likely that this had produced duodenal catarrh. The presence 
of an apparently copious biliary secretion which was discharged per 
rectum also tends to exclude the possibility of the existence of obstruc- 
tion in the common duct due to duodenitis. It was most probably true 
of my case that the abnormally large quantity of bile pigment suddenly 
generated occasioned an increased viscosity of the biliary secretion and 
consequent blocking of the hepatic canaliculi. This obstruction, how- 
ever, was easily removed by a laxative, as compared with that due to 
catarrhal lesions, hence the comparatively short course of the jaundice. 
In my case bilious-looking stools promptly followed the administration 
of a saline laxative three days after operation. 

As stated above, bradycardia was not present, while this symptom 
is the rule in instances of obstructive jaundice. The old view that 
bradycardia in pure hepatogenous jaundice is due to the action of the 
complete biliary secretion upon the heart, while in toxsemic jaundice 
the absence of the bile salts from the blood accounts for a normal 
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pulse rate in tWlatter variety, is no longer held. Striimpell contends 
that the infrequency of the pulse is due to the action upon the heart 
of the taurocholate of sodium. Per contra, as pointed out by 
Lazarus-Barlow, the assertion as to the absence of bile salts in toxic 
jaundice is not very reliable. Moreover, Stadelmann found them 
present in the non-obstructive jaundice caused by phosphorus, arsen- 
iuretted hydrogen, and other substances ; and Naunyn found them in 
two cases of pytemia in which the hepatic ducts were free. To account 
for the difference in respect to the pulse rate between toxic and hepa- 
togenous jaundice is impossible at present writing. The extent of dis- 
solution of the blood in the course of ether narcosis necessary to pro- 
duce polycholia or polychromia is not known. The condition follow- 
ing the every-day run of operations is exceedingl}’- rare, as shown by 
an examination of the literature. But that blood destruction occurs 
during the anesthetic state has been absolutely proven. Da Costa and 
Kalteyeri have studied the blood in fifty cases, and have concluded 
that invariably etherization produces increased hemolysis, following 
which the rapidly regenerated cells are imperfectly supplied with 
hemoglobin. They believe that those who affirm the contrary are 
possibly misled by the blood concentration that results from the pre- 
liminary treatment which is often added to by the sweating during the 
anesthetic state. These authors also maintain that the color index 
always falls and that the number of corpuscles always increases. 

Through the kind aid of Dr. L. Napoleon Boston, I can give the 
results of a few experiments upon rabbits with ether administered by 
inhalation. The first series of experiments was upon two healthj' 
female rabbits. The blood of each animal was examined directly 
before administering the ether, and again twenty minutes after the 
anresthetic state was reached, at which time the ether was withdrawn. 
Forty minutes later (one hour after complete anresthesia was reached) 
the blood was examined, and later daily until the animal’s blood had 
returned to the normal. 

Experiment I. Female rabbit, pregnant; weight 2 kilos, 130 
grammes. Red cells, 4,462,500 ; white cells, 16,-000 ; hremoglobin, 
60 per cent. Stained specimens presented nothing abnormal. Ether 
for twenty minutes ( 5 vj_ Squibb’s). The red cells, 5,750,000 ; white 
cells, 24,000 ; hremoglobin, 50 per cent. Red cells much distorted 
and presented decided variation in size, microcytes being numerous. 
A number of nucleated red cells (mostly normoblasts) were seen ; many 
large polynuclear leucocytes showing irregular basophilic granules 
were observed. 

One hour after ether: Weight 2 kilos, 110 grammes (lost 20 
grammes). Red cells, 3,567,600 ; white cells, 24,000 ; hremoglobin, 
52 per cent. Poikilocytosis extreme. Microcytes and macrocytes 
numerous. ]\Iany crenated cells were seen in every field. White cells 
were at last noted. 
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Twenty-four hours after ether: Hremoglobin, 30' per cent. Eed 
cells are poor in staining properties, and often stain irregularly, some 
taking scarcely any of the eosin ; poikilocytosis is marked. The poly- 
morphonuclear leucocytes often contain large irregular granules, which 
are stained bro^vnish by both the eosin and licemotoxylin. Many cells 
resembling the “ myelocyte ” were also observed. Nucleated red cells 
(normoblasts) were not common. 

Forty-eight hours after ether : Red cells, 4,500,000 ; white cells, 
6000 ; htemoglobin, 46 per cent. The red and white cells display but 
moderate variation from the normal. Seventy-two hours after ether, 
red cells, 4,980,000 ; white cells, 10,660 ; hremoglobin, 47 per cent. 
One hundred and four hours after ether, hiemoglobin had reached 51 
per cent., and on the following day 55 per cent. Otherwise normal. 

Experiment II. Female rabbit, weight 3 pounds 3 ounces. Red 
cells, 3,960,700 ; white cells, 4200 ; haemoglobin, 65 per cent. Twenty 
minutes after ether (§iv Squibb’s). Red cells, 4,375,000 ; white cells, 
6500 ; haemoglobin, 55 per cent. Poikilocytosis was marked, and 
crenated cells were not uncommon. Microcytes and macrocytes 
numerous. White cells appeared as normal. 

One hour after ether: Weight 3 pounds. Red cells, 3,280,000; 
white cells, 8500 ; haemoglobin, 58 per cent. Poikilocytosis extreme, 
and especially prominent is the variation in size of reds. Red cells do 
not stain equally. White cells, polynuclears, display many coarse, 
brownish granules. Nucleated red cells are not uncommon. 

Twenty-four hours after ether : Red cells, 4,690,000 ; white cells, 
6200 ; haemoglobin, 43 per cent. Red cells stained irregularly, and 
many appeared as a mere shadow. Poikilocytosis was but moderate 
as compared to that observed in Rabbit No. 1. Crenated cells were 
common, as were also nucleated red cells. Forty-eight hours after 
ether : Haemoglobin, 58 per cent. Otherwise as last noted. Sixty 
hours after ether : Red cells, 4,810,000 ; -white cells 6800 ; haemo- 
globin, 64 per cent. General appearance of stained specimens was as 
normal. 

Experiment III, Female rabbit ; iveight, 1 kilo, 9845 grammes ; 
was etherized for one hour, Squibb’s ether (gj) employed. Loss in 
weight 340 grammes. During the first tw-enty minutes haemoglobin 
fell from 82 to 76 per cent., but at the end of an hour it had fallen to 
72 per cent. During the following twenty-four hours the reduction in 
the haemoglobin was very slight, and at the end of forty-eight hours it 
had returned to the normal. Leucocytes increased from 6200 to 
13,000, while the- red cells were, before ether, 6,230,000 ; t-wenty 
minutes after ether, 5,760,000 ; one hour after ether, 5,430,000 ; 
twenty-four hours after ether, 5,210,000 ; forty-eight hours after ether, 
6,310,000; eight days after ether, 6,475,900. The changes in the 
stained specimens were practically those observed in connection with 
Experiment IL, but were less pronounced. 

With a -dew to determining as precisely as possible the effects of 
ether administered by inhalation upon the blood, a human subject was 
next selected, without any special preparation for an antesthetic. 

Experiment IV.. J. H., male, aged thirty-three years. Irish 
extraction, who was apparently in perfect health, except for slight 
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ankylosis of the right knee, resulting from an injury, for which con- 
dition he was placed in my ward at the Medico-Chirurgical Hospital. 
His blood was examined May 1, 1902, which gave hremoglobin, 86 per 
cent. ; red cells, 4,280,000 ; white cells, 7600. Stained specimens 
were found to be normal in every respect. About five hours after a 
full meal (breakfast) he Avas given ether, Squibb’s, for twenty minutes, 
at which time the ether Avas withdrawn and the blood examination 
repeated ; hsemoglobin, 79 per cent. ; red cells, 6,150,000 ; white cells, 
16,000. There was no CAudence of poikiloeytosis ; few microcytes 
were seen ; all the erythrocytes stained normally. The increase in 
polymorphonuclear leucocytes was apparently Avell-marked. No 
myelocytes found. 

An hour later, hsemoglobin, 74 per cent. ; red cells, 4,170,000 ; 
white cells, 9800. Many of the red cells Avere seen to stain feebly 
with eosin, at times appearing as mere shadows, and there Avas decided 
variation in the size of the erythrocytes (microcytes). A differential 
count of the leucocytes gaAm polymorphonuclear, 81.91 per cent. ; 
myelocytes, 4.94 per cent. ; transitional, 10 per cent. ; large mono- 
nuclears, 1.11 per cent. ; small lymphocytes, 1 per cent. ; eosinophiles, 
1 per cent. 

Twenty-four hours after ether it Avas reported that the patient had not 
vomited after the anaesthetic, and that he had taken food and drink 
tAvel re hours after the ether Avas withdrawn. His blood at this time gave 
haemoglobin, 67 per cent. ; red cells, 4,576,600 ; Avhite cells, 13,600. 
Great variation in the size and staining properties of the erythrocytes 
was observed, and there was pronounced distortion of many of the 
larger cells. Certain cells stained unevenly, and the general appear- 
ance of these cells was not unlike those found in seAmre grades of 
anaemia. Leucocytes presented practically the same appearance noted 
at the previous examination. 

Thirty hours after ether : Haemoglobin, 78 per cent. ; red cells, 
4,620,000; white cells, 12,000. Forty-eight hours after ether : Haemo- 
globin, 80 per cent.; red cells, 5,700,000; AAdiite cells, 10,600. At 
this time there was a decided increase in the number of small lympho- 
cytes, yet the polymorphonuclear cells formed the greater portion of 
the leucocytes. Few myelocytes were present. The erythrocytes were 
apparently normal. Seventy-two hours after ether : Haemoglobin, 
86 per cent. ; red cells, 4,780,000 ; white cells, 7400. On one side of 
the smears three myelocytes were found, otherwise a stained specimen 
appeared to be normal. 

Experiment V. Animal used for Experiment H. was again ether- 
ized May 2, 1902 (seventeen days after the first anaesthesia). Animal 
now in apparently perfect health. Ether (Squibb’s) was given for one 
hour and forty-five minutes. Blood examinations Avere made imme- 
diately before ether, and after the animal had been anresthetized for 
one hour, and for one hour and forty-five minutes, respectiAmly ; also 
twenty-four hours and forty-eight hours after the anaesthetic had been 
withdraAvn. 

Before ether : Red cells, 3,016,600 ; white cells, 8000 ; haemoglo- 
bin, 50 per cent. Stained specimens appeared as normal. One hour 
after ether : Red cells, 5,120,000 ; white cells, 12,000 ; haemoglobin, 
49 per cent. Slight poikiloeytosis. One and three-fourths hours 
after ether: Red cells, 4,440,000; white cells, 13,600; haemoglobin. 
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43 per cent. Total quantity of etlier employed, 9 drachms. Ked cells 
show great variation in both size, form, and staining properties of the 
erythrocytes. Cells staining but feebly are common, and usually these 
are distorted. Leucocytes appear to be normal as to varieties. Twenty.- 
four hours after ether : Red cells, 3,820,000 ; white cells, 8000 ; 
hemoglobin, 63 per cent. Grenated cells common, otherwise normal. 
Subsequent examinations revealed similar findings. 

Second etherization of Animal III. 

Experiment VI. Eleven days after first ether. Before ether 
was given, red cells, 4,730,000 ; white cells, 8000 ; hemoglobin, 79 
per cent. Stained specimens appear normal. Ether for twenty 
minutes, giving all the animal could take, hemoglobin, 57 per cent. ; 
red cells, 7,880,000 ; white cells, 8000 ; died five minutes later. 
Stained specimens showed great variation in the size of the red cells. 
All the red cells were extremely pale and poor in hremoglobin except a 
few microcytes. Many crenated cells and poikilocytes were found. 
Microcytes were common and macrocytes numerous. Few nucleated 
reds (normoblasts) were also observed. 

It is of interest in this connection to note, as shown by Experiment 
V., that during a second etherization, seventeen days after the first, the 
changes in the blood were less pronounced than at the first ; also that 
this loss of hajmoglobin is restored in from twenty-four to forty-eight 
hours following the anaesthetic. Again, the duration of the anaesthetic 
state does not appear to influence materially the blood findings. 

These few laboratory experiments show clearly that the fall in the 
color index in primary anaesthesia reaches its lowest level about twenty- 
four hours after the anaesthetic state is over ; also that one-half of this 
fall takes place during the first hour after anaesthesia, the other half 
during the succeeding twenty-three hours. The blood regeneration 
goes on quite rapidly following the anaesthetic condition, but the haemo- 
globin is restored more slowly than the erythrocytes ; hence the cells 
are inadequately supplied with haemoglobin. At the end of twenty- 
four hours the color index begins to rise rapidly, and it reaches 
the normal level after the lapse, approximately, of seventy-two 
hours in man. A few myelocytes, however, were still present at this 
time. 

The polycythaemia noted does not depend solely upon the preparatory 
treatment, including purgation, since this was purposely omitted in some 
of the above cases (Case IV.). The decidedly increased blood production 
immediately following the administration of the anaesthesia would 
appear to be a factor in bringing about the polycythaemia according 
to our experiments. It seems to me that the suddenness with which a 
rather extensive blood destruction takes place during etherization 
accounts in a satisfactory manner for the occasional occurrence of 
polycholia, since there occurs an equally rapid liberation of hemoglobin 
which, if acted upon by the hepatic cells, must result in an increased 
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amount of bile pigment. Of course, a mixed etiology may obtain in 
some cases. 

Case II. Intense Jaundice in Connection with Lobar Pneumonia . — 
0. E. V., aged fifty-three years ; married ; occupation, clerk ; first came 
under my observation hlarch 4, 1901. The family history showed the 
ancestors to have been unusually free from hereditary taint, except 
possibly slight traces of gout and hepatic torpidity in the father. The 
patient had no recollection of having had any disease of childhood, with 
the exception of measles. Social habits unexemplary ; for many years 
he had suffered from alcoholic inebriety, and more recently had shown 
symptoms indicative of the early stage of hepatic cirrhosis. Analogous 
changes were believed to be present in the kidneys, as snggested by the 
urinary findings. Moreover, at the age of about forty years he con- 
tracted syphilis, and the changes in the liver were ascribed, in part at 
least, to the syphilitic infection. About three years prior to his death 
the patient had had pneumonia. 

For several months previous to his last (fatal) illness the craving for 
alcohol seemed to be continuous and resistless ; it was accompanied by 
an unusual degree of exposure to wet and low temperature. The last 
illness began as an influenza, lasting fonr da3^s, when pneumonia affect- 
ing the lower lobe of the right lung set in without the usual ushering-in 
rigor and other severe invasion symptoms. 

During the preliminary or influenza stage the temperature ranged 
from 99° F. to 101° F., and with the onset of the pneumonia it rose to 
103° F., and finally to 104° F. The temperature curve was of irregu- 
larly continued type. The respirations varied in rate from 40 to 60 
per minute, and the pulse continued to be regular, of fair volume and 
force until two daj’^s prior to death, when it grew quite rapid, com- 
pressible, and arrhythmic. Prune-juice expectoration was present. 
At the end of the seventh or eighth day of the illness signs of consoli- 
dation affecting the left base were also in evidence. 

Jaundice of moderate intensity developed on the second daj' of the 
pneumonia and gradually deepened until it became intense ; this was 
shortly before the fatal termination occurred. The stools were at no 
time infrequent, and always contained some bile pigment. During the 
last four days of life the dejecta numbered from four to six dailj^ and 
near the close were passed involuntarily. The urine contained bile 
pigment in abundance, a small percentage of albumin and tube casts, 
principally of the granular variety. 

With reference to the bile pigment, it may be further stated that it 
appeared to continue to increase in amount as shown by the color of 
the urine, reaching its highest limit at the time of death, as was stated 
respecting the icteric discoloration of the bodilj' surface and conjunc- 
tivse. Death was preceded by marked nervous disturbances — active 
delirium — signs of intense motor irritation, as shown by subsultus and 
coarse tremors. On account of the urinary findings, the nervous 
phenomena were ascribed in part to ursemia. Delirium tremens did 
not, as had been feared, carry off the patient. 

Autopsy,^ twenty-four hours after death, by Dr. L. Napoleon Boston ; 
Well-nourished male, apparently fifty years of age; everywhere the 
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skin was jaundiced to an extreme degree. There were also many 
cutaneous hemorrhages over the chest and abdomen ; the superficial 
veins of the abdomen were enlarged ; there was a small umbilical 
hernia and slight oedema of the hands, feet, and ankles. The percus- 
sion note became dull over the right lung at the third interspace,^ ex- 
tending downward to a point two inches below the costal margin. The 
left lung showed slight impairment of the percussion note at the base ; 
only a small incision into the abdomen was allowed. Abdominal fat 
three inches in thickness; abdominal cavity contained some fluid 
(removed by undertaker). Viscera including the liver ivere jaun- 
diced ; the stomach showed slight congestion, probably post-mortem. 

Duodenum showed no evidence of congestion at any jioint. The 
mouth of the ductus communis was in no way obstructed. Upon 
pressure over the gall-bladder bile escaped into the duodenum. The 
gall-bladder and ducts presented nothing abnormal on macroscopic 
examination. The edges of the liver were nodular, and at many points 
thez’e were decided contractures — attempts at the formation of addi- 
tional lobes. On the superior surface, near the junction of the right 
and left lobes, it was decidedly nodular (hobnail). Each of the small 
liver lobules stood out clearly and was surrounded hy a rather hroad 
band of yellowish tissue, which was depressed. The base of the right 
lung was consolidated, as was also a small portion of the left lung 
p^teiiorly. At several places the organ had been entered by the 
needle and injected with the embalming fluid. The kidneys were not 
examined for the reason that it was not permitted. 

The report of the microscopic findings in the liver by Prof. Coplin 
was as follows : 

The changes were those typical of fatty cirrhosis, with marked cholan- 
gitis affecting the intrahepatic excretory ducts. Extensive desquama- 
tion of biliary epithelium was observed, and the presence in the 
smaller bile ducts of bacteria resembling the colon bacilli. 

Such cases as the above prove with complete certainty that in some 
instances of pneumonic jaundice, at least in which there is no obvious 
macroscopic obstruction to account for the symptom, the microscopic 
examination may reveal the changes of a cholangitis. J. E. Graham® 
affirms that the jaundice of cardiac insufficiency and of pneumonia is 
accounted for by the fact that the bile is secreted under low pressure, 
so that the changes in the circulation may cause it to flow from the 
cells into the veins rather than into the biliary radicals. Is it not a 
fact, however, that bile is ordinarily secreted under low pressure? 
According to certain observers it is of toxic origin, while still others 
believe it to be due to catarrhal lesions affecting the duodenum and 
larger excretory ducts of the liver. In the case reported above, the 
intrahepatic cholangitis was doubtless the active causative factor. 
May not the increased amount of bile pigment have set up an inflam- 
mation of the fine biliary ducts? The obstruction to the outflow could 
not have been complete, owing to the constant presence of biliary color- 
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iag matter in tlie dejecta. Hence, the toxic element may also have 
played no inconspicuous part in the causation of the jaundice. The 
modus operandi would be similar to that pointed out in connection with 
Case I. I have seen two additional cases in which the lesions of an 
ordinary catarrhal jaundice existed, hence the icteric tint may at times 
be solely dependent upon the latter changes. 

Mallory® and Longridge'® have called attention to foci of necrosis, 
which they claim are common to the acute infections, including lobar 
pneumonia. It is of two varieties, central or diffuse, and focal. In 
the former (central) the lesion begins in the centre of the lobules and 
spreads peripherally. Focal necrosis may rarely be due to the toxin 
of pneumonia. Neither form of necrosis, however, was found on his- 
tological examination of the liver from my case. 

In 1898, Tiirck” showed that when the pneumonic infection is severe, 
or the patient has low vitality, nucleated red cells, principally normo- 
blasts, and in a lesser degree also megaloblasts appear in the peripheral 
blood. Maragliano has observed “ degenerative ” changes in the red 
cells in severe cases. It is interesting to note that in the observations 
upon the effect of the anmsthetic (ether) on the blood of our rabbits, .an- 
increased number of nucleated red cells, mostly normoblasts, and other 
degenerative changes were observed. The point is that increased 
hffimolysis from any cause may induce similar blood changes, and may 
also be the cause, with the aid of the liver function, of a symptomatic 
jaundice, as before explained. Again, when the liver is the seat of 
chronic pathological change, as in the case just reported, the obstruc- 
tion to the outflow of inspissated and abnormally viscid bile is far 
greater than in a previously normal organ. 

In this connection I desire to direct attenlion to the question of the 
causes of death in this and similar cases. It is doubtless true of 
obstructive jaundice that death is, in the majority of cases, due to the 
underlying condition that induces the jaundice rather than to the icterus 
itself. In some cases, however, and more especially those in which an 
excess of bile pigment is generated, the poisonous effects of the latter 
may prove fatal. Bouchard regards the biliverdin as the toxic con- 
stituent. As clinicians we are not so much concerned with the question 
of the special ingredient of the biliary secretion that possesses the 
poisonous properties — a moot point — as with the fact that a serious and 
even fatal condition (so-called cholremia) may be suddenly induced by 
this secretion. 

Just how death is brought about from the poisonous action of the 
bile is imperfectly understood. Much depends upon the previous con- 
dition of the kidneys. Moreover, I am firmly of the opinion, based on 
personal observation, that an acute nephritis is often set up by the 
bile pigment in the process of elimination through a normal urinary 
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tract. This fact is corroborated by Case V. of my present series (vide 
infra). 

It is rare, indeed, to meet with jaundice during the secondary stage 
of syphilis. Through the kindness of my friend and assistant, Dr. 
Boston, I am able, however, to present brief notes of an illustrative 
case : 

Case III. — M. C. D., aged nineteen years ; American ; prostitute ; 
first came under observation June 10, 1897. Parents and four brothers 
living and fairly healthy ; all, however, are alcoholics. 

Past History. She had some of the affections of childhood, afterward 
continued in good health until six or eight weeks ago, when she devel- 
oped an eruption, the remains of which show it to have belonged to 
secondary syphilis. The patient has no knowledge of an initial sore. 
Three weeks ago she noticed a swelling of the feet and abdomen, at 
the same time developing a yellow vaginal discharge. A pelvic exami- 
nation showed a cervical discharge and a cervix that was ulcerated and 
bleeding. The conjunctivre and skin were markedly jaundiced, and 
the feet swollen to twice their normal size. The heart sounds were 
weak, valvular, and distant, but fairly regular ; the liver was enlarged 
and tender to pressure ; otherwise the physical signs were negative. 

June 22, 1897. There is a wave of fluctuation over the abdomen ; 
temperature, 101°; pulse, 120 ; respiration, 24. The patient complained 
of pain in the region of the liver and at angle of scapula ; abdomen 
much distended. 

2M. The condition as noted yesterday, except temperature, now 102°, 
and respiration 30 and difficult ; she sits pilloAved up in bed ; pain 
severe, and size of abdomen increasing. Lips and tongue fissured, the 
former bleeding ; also oozing of blood from the nose and gums ; slight 
systolic murmur at apex ; vomited twice during the day ; face d^is- 
tinctly puffy ; intense jaundice. 

Examination of Urine. Specimen porter color, specific gravity 1020 ; 
sediment heavy ; reaction acid. Chemically it was found to contain 
considerable albumin and bile pigment, but no sugar. The microscope 
revealed bile-stained pus, tube casts (granular and epithelial), and 
epithelium (vaginal and vesical). 

June 24:th. On the following day the patient greatly improved 
both loeally and generally, although vomits a dark coffee-eolored 
material every few hours. 

2Qth. Jaundice still marked; stomach non-retentive, all food and 
dpk-colored fluid vomited; an examination of stools showed bile 
pigment, epithelium, etc., but no pus. 

27th. Pain persists in abdomen, but there is no vomiting, and the 
jaundice is disappearing. At no time was there an absence of bile 
pigment from the stools. The patient now improved day by day under 
anti-syphilitic treatment, until at the end of four to five weeks all 
symptoms had vanished. 

The cause of the jaundiee in this instance was believed by Dr. E. P. 
Martin, who saw the patient by request, to be perihepatitis. Accord- 
ing to White and Martin,^^ jaundice developing during the secondary 
period is I’arely due to syphilis. The great majority of such cases, 
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■when unattended by hepatic enlargement, as in the case herewith re- 
ported, are caused by intercurrent affections, such as a catarrhal con- 
dition of the bile ducts, “ and are neither directly nor indirectly depen- 
dent upon constitutional syphilis.” It is not likely that a gumma in 
the portal fissure was the cause of the jaundice in this case, as it had 
not progressed beyond the second stage. While the jaundice in this 
case was ascribed to the perihepatitis, although no blood examina- 
tion was made, it is to be recollected that the syphilitic virus may cause 
extensive dissolution of the erythrocytes and marked oligochromsemia 
in the second stage of the affection. In this stage all forms of nucleated 
reds and poikilocytosis have also been commonly met with, especially 
when, as in this instance, the patients have belonged to the semi- 
starved, pauper element of society. The blood changes are identical 
with those characterizing toxmmic jaundice, and they may sustain an 
indirect causative relation to syphilitic icterus. 

The question as to the cause of the fever in this case is an interesting 
one. Was it occasioned by acute nephritis? or by an iutercurrent 
cholecystitis? or, finally, was it an instance of syphilitic fever? Ac- 
cording to the results of the therapeutic tests, it was almost certainly 
ascribable to syphilis. Janeway” and others have reported cases in 
which fever attended the late manifestations of syphilis. It also occurs 
in the second stage. I have recently met with a case in a male, aged 
twenty-five years ; it lasted about two weeks, and on several occasions 
the temperature rose to 102° P. Basset-Smith” reports a case in 
which a mis-diagnosis of malaria had been made on account of an 
intermittent fever curve. As the nephritic symptoms inducing dropsy 
disappeared under syphilitic treatment, they were doubtless of syphilitic 
origin. Allaria'^ also invites attention to early (secondary) syphilitic 
nephritis, with severe albuminuria, anasarca, and recovery under 
specific treatment. 

Case IV. Jaundice due to an intereurrent acute inflammatory con- 
dition in the course of hepatic cirrhosis. — T. 0. D., aged forty-four years ; 
occupation plumber •, single ; admitted to the male medical wards of 
the Medico-Chirurgical Hospital, March 20, 1902. The family his- 
toiy is perfectly good, except that one sister died at the age' of twenty- 
three years of some nnknown cause. The patient had had none of the 
affections of childhood. Two attacks of acute articular rheumatism, 
the first at thirty years of age, lasting fourteen weeks, and the second at 
forty-one years, duration five weeks. During convalescence from the 
last attack of rheumatism, he drank heavily and steadily for a year or 
more, when he developed evidence of chronic nephritis, including 
dropsy of the feet and legs. He then abandoned alcohol, Avas placed 
upm appropriate treatment, and apparently recovered. 

Shortly thereafter, or ten months ago, he had an attack of pneu- 
mouia, for which -he was treated in the Medico-Chirurgical Hospital. 
Following this illness he again became intemperate, using whiskey in 
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excess ; tliis lie continued until date of admission. The illness that led 
him to apply for relief began six weeks previously, Tvith indefinite 
symptoms, as fatigue, anorexia, constipation, and other prodromata of 

liver cirrhosis. . , , , , • / 

On March 19th (one day prior to admission) he developed intense 
pain in the region of the gall-bladder, radiating to the_ right shoulder, 
abdomen, and back. Fever developed; it was of irregularly con- 
tinued type, and did not range high, the maximum temperature not 
exceeding 105.3° F. There were no rigors ; the pulse was moderately 
accelerated (not slowed). The urine analysis at this time showed the 
presence of bile pigment, a small percentage of albumin and fine gran- 
ular and epithelial casts. A physical examination indicated great 
enlargement of the liver, the lower border reaching to a line one inch 
below the umbilicus. The' gall-bladder area was tender. to the touch, 
but this viscus was not palpable. The second urine analysis, made 
March 25th, yielded results similar to those of the first, although the 
albumin was increased in amount to about 1 per cent. The skin was 
now a deep saffron hue. Fever more marked ; patient quite delirious 
at night, exhibits noisy respiration, and is profoundly prostrated. 

March 26th. All symptoms, including the jaundice rapidly abating ; 
the liver is also diminishing in size. Albumoses searched for, but not 
found at any of the urinary examinations. The stools were not clay- 
colored, indicating no obstruction in the excretory ducts. This remis- 
sion in the symptoms lasted a few days and then they reappeared, 
although less marked. (See Chart 2.) 

31st. The jaundice returned with the recurrence of the fever. 

April 17th. The temperature has been ranging near to the normal 
grade for one week, and the jaundice almost entirely vanished. 

May 1st. The temperature has become nearly normal after a slight 
rise about ten days ago, and the patient has been growing stronger. 
Ascites has developed acutely during the past month ; abdomen was 
tapped this day and 108 ounces of bile-stained fluid removed. A 
subsequent physical examination indicated only moderate hepatic en- 
largement, the organ having rapidly diminished in size during the 
previous two weeks. Very slight jaundice remained. 

dth. Slowly improving. A blood examination resulted as folloAVS ; 
Reds, 3,790,000 ; whites, 9000 ; hsemoglobin, 55. Cells of normal size 
and form. 

That cirrhosis may often be due to multiple causes is universally 
conceded. Again, many cases have as their principal etiological agent 
an infecting microbe. Thus tuberculosis, syphilis, malaria, one and 
all, may cause it. It is more particularly in the hypertrophic form of 
the disease that the etiology is often obscure. The case I have here 
reported is to be classed as alcoholic cirrhosis, according to the clear 
history. It is not unlikely, however, that as regards many cases of 
this variety of atrophic cirrhosis, our notions concerning etiology may 
be upset by future investigations. 

Adamfl*' affirms that in cattle the infective disease known as “ Pictou 
disease” presents hepatic changes similar to those found in cirrhosis in 
man. The irritant in this case is believed to be a bacteriological toxin. 
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which acts as a protoplasmic poison. Hektoen" reports a case of 
cirrhosis of the liver in animals, produced by a member of the colon 
group, and another that was caused by inoculation of the bacillus 
which belongs to the pseudodiphtheria group. Cultures were made 
from the bile-stained peritoneal fluid withdrawn in my case, with the 
following result: Bouillon cultures at twenty-four hours showed an 
abundant growth of motile bacilli, which on staining and further study 
were found to be members of the colon group. No other organisms 
were present in cultures. Slides were smeared with the peritoneal 
fluid, and when stained were found to show few bacilli which decolor- 
ized by Gram’s method. No tubercle bacilli were found. The fluid 
was lemon-yellow in color, turbid, and presented a flocculent sedi- 
ment ; its specific gravity was 1010, reaction slightly alkaline, and 
contained about 0.12 per cent, of albumin. 

This case also represents a group or class of cases that are by no 
means uncommon, and in which chronic hepatic disease, most com- 
monly cirrhosis, is suddenly complicated with an acute inflammatoiy 
condition. In Case IV., just related, the intercurrent affection was 
regarded as being cholecystitis. 

The principal features in this instance were similar to those of Weil’s 
disease, namely, jaundice, fever, and albuminuria with casts. Rigors 
were absent, however, and the temperature curve closely resembled 
that of relapsing fever, as may be seen from a glance at the accom- 
panying fever chart. (See Chart 2.) The intensity of the jaundice also 
corresponded pretty closely with the degree of elevation of tempera- 
ture. This so-called relapsing jaundice must, it seems to me, be due 
to an infection and re-infection, but Avhether or not the colon bacillus 
is to be incriminated is still uncertain. Karlinski and others have 
described an epidemic jaundice of unknown etiology, in which the 
febrile movement pursued a similar course. These facts tend to prove 
the infectious nature of the condition, but it may be of varied etiology. 
H. Neuman*® goes so far as to state that there is no demonstrable differ- 
ence between epidemic infectious jaundice and simple catarrhal jaun- 
dice, which, he holds, is also due to an infection. 

Case V. Mixed cirrhosis, biliary and atrophic variety . — This patient 
was under the charge of Dr. I. Newton Snively, to whom I am indebted 
for the notes of the case. 

Mr. H. F., aged twenty-eight years; American; weight about 240 
pounds ; height 5 feet 10 inches; book-keeper by occupation. The 
family history is good, except that the father had been afflicted many 
years with epilepsy, and died from apoplexy. 

Previous History.^ He had the ordinary diseases of childhood; 
measles, mumps, chicken-pox, and whooping-cough. Asa boy he com- 
plained unusually of shortness of breath upon exertion, such as running 
and jumping, etc. He has been drinking quite heavily since he was nine- 
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teen years of age, and for two years and a half past has taken whiskey 
in enormous quantities, perhaps from a quart to a quart and a half 
every twenty-four hours ; yet was never intoxicated so as to be unable 
to attend to his duties as book-keeper, etc. 

About July, 1900, he noticed a sore on the right upper thigh about 
two inches back of the scrotum ; he attributed it to chafing, but as it 
refused to heal, he consulted Dr. Clifford Scott, who suspected specific 
infection, treated him accordingly, and in three or four weeks the sore 
healed. The patient was an inveterate smoker of cigarettes. Since 
twenty-one years of age he has been growing stouter, and for two years 
past has been extremely corpulent — in fact, almost helpless at times. 
One year before the onset of his present sickness he noticed a dropsical 
condition of the lower limbs, which later involved the scrotum, and he 
suffered greatly with shortness of breath, especially upon exertion. 
He was obliged to sleep propped up with head-rest and pillows for 
several months. His appetite, however, was enormous, and he ate 
largely of all kinds of food until the beginning of the present sickness. 

The above symptoms, oedema of the lower limbs and scrotum, short- 
ness of breath on exertion, etc., grew gradually worse until on Novem- 
ber 29, 1901, he was compelled to stay in his room. At this time the 
abdomen was enormously enlarged, the limbs and scrotum were swollen 
to their utmost capacity and were oozing fluid. His pulse and respira- 
tions were rapid, as shown by the chart. He was tapped in the abdo- 
men and scrotum a number of times; also the limbs. 

Physical exploration, after paracentesis, by palpation and percussion 
showed an enormously enlarged liver. I saw the patient several times 
in consultation with Dr. Snively at intervals of several days. During 
the last month of life the temperature ranged from 99° to 102.3° F., 
ending with hyperpyrexia- (see Chart 3); this was accompanied by 
delirium, prostration, and other evidences of an acute infection, without 
our being able to recognize the nature of the morbid process. The skin 
and conjuuctivse had been jaundiced for about three weeks before death. 
The tappings show that up to December 7, 1901, 384 ounces of fluid 
had been drawn off ; also estimated 64 ounces on December 8th, which 
simply represented the oozing from scrotal openings made by the trocar 
and the oozings from the legs where the trocar had been used. The 
charts show several later tappings. Urinary analysis showed no sugar, 
albumin, or casts, except during the last four or five days of his life, 
when the urinary findings characterizing acute nephritis developed. 
He died January 4, 1902. 

Post-mortem findings twenty-four hours after death by Dr. L. Napo- 
leon Boston : Body of a male, large in stature, face swollen, and skin and 
conjunctivse jaundiced. The veins over the abdomen and chest were 
dilated. A dull percussion note on the right side, commencing three 
inches above nipple and extending to crest of ilium. On opening the 
chest 100 c.c. of bloody fluid was found in each pleural sac ; right lung 
pushed up to third rib and the arch of the diaphragm lifted to the 
same point in nipple line. Hypostatic congestion rather extensive in 
the left lung, and confined to the base of right lung. The myocardium 
was contracted, its walls thin, and showed fatty changes on section ; 
the chambers were occupied by dense fibrous clots. Microscopic 
study of the heart muscle impossible, owing to the embalming fluid. 
The stomach was normal except that its walls were slightly congested. 
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but the ductus communis cboledochus was patulous, and a needle could 
be passed directly into the gall-blader. The gall-bladder was normal 
and contained about one-half ounce of bile. 

Liver. Weight 6040 grammes ; color a greenish-yellow, surface 
smooth, slightly mottled, capsule free, and edges rounded. On section, 
resistance to the knife was increased ; the surface presented a rather 
granular aspect; the acini were uniformly prominent, elevated, and 
each surrounded by a band of yellowish-white tissue, which showed 
slight depression. The needle of the embalming trocar had pierced 
the organ at several points, hence attempts at section for microscopic 
study were not altogether satisfactory, although the appearances were 
in the main those of fatty ciri’hosis of the organ. The liver tissue was 
everywhere clearly and distinctly bile-stained. The kidneys presented 
the usual naked-eye appearance of acute nephritis, and this' was also 
shown by microscopic study. 

A microscopic examination of the liver bj’^ Dr. Coplin revealed the 
following : 

“ There is a large amount of elastica, which is intralobular and 
interlobnlar ; enters lobnles and often surrounds columns of cells, and 
at points is increased aronnd smaller bile ducts, and is still more in- 
creased around the larger biliary branches. Newly-formed tissue 
between lobules, which is, for the most part, young and fully formed ; 
fibrous tissue is not so abundant as the gross specimen would have led 
one to believe. The liver cells show fragmentation of protoplasm and 
nuclei, and advanced granular degeneration is evident in many cells. 
Young cell deposits are present, even within the lobules. Uniform 
fatty infiltration is fairly evenly distributed throughout sections. 

“ Epithelium of bile ducts is advancedly granular, often fragmented, 
and often desquamating. Evidence (distinct) of new bile duct forma- 
tion is wanting. Many of the lobules show intense bile-staining, more 
pronounced at periphery than at centres. The lobules showing less 
fatty infiltration, least fragmentation of cells, and least young cell in- 
vasion and increase of elastica, are most stained with bile (and are 
probably secreting bile), hlany stained cells are shrunken. Mixed 
cirrhosis, biliary, and fatt)^ alcoholic varieties.” 

The features of greatest clinical interest in this case are the intense 
janndice, the fever, and the acute nephritis coming on in the conrse of 
cirrhosis. A glance at the temperature chart will show that hyper- 
pyrexia, with tendency to daily increase of fever, supervened two days 
before the occurrence of the fatal termination. The curve also shows 
a disposition, though incomplete, to relapsing febrile jaundice. Brady- 
cardia was not present at any time ; on the other hand, the pulse was 
accelerated throughout, and during the last three weeks of life mnch 
increased in frequency. The post-mortem failed to reveal any localized 
inflammatory or other lesions, save those of the liver and kidneys, to 
account for the fever, and it should be recalled that the urinary find- 
ings were negative up to within a week of the fatal termination. It 
seems to have been an instance of febrile jaundice arising in the conrse 
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of hepatic cirrhosis with the secondary development of acute nephritis. 
The case hears out the view previously expressed, namely, that febrile, 
infectious jaundice may be complicated with nephritis, and the latter 
condition may result from irritation of the renal tissue by the bile pig- 
ment in the process of elimination from the system. It is to be borne 
in mind, however, that in many of the acute infections nephritis due 
to the local irritant effect of the special toxin is not very uncommon. 
XJrsemic symptoms attended near the close in Case V. 

In conclusion, while the cases reported above do not furnish a basis 
for definite, concbisive inferences, they suggest a few queries and 
propositions : 

1. Is there a true polycholia due to the conversion into bile pigment 
of the hsemoglobin that is suddenly liberated by certain poisons, as 
ether, chloroform, and the like, or the toxins of the acute infections, 
as, for example, lobar pneumonia? 

2. Doubtless other causative agents are often operative in cases that 
fall under 1. 

3. As there could be no jaundice without the presence of the liver, 
the terra “hematogenous” is misleading, and should be regarded as 
obsolete; the term “ toxsemic jaundice” maybe, however, appropri- 
ately applied to the cases of “hepatogenous” icterus, in which the 
blood changes are a more or less striking pathological feature. 

4. May not the jaundice rarely seen in secondary syphilis be toxic 
in nature, at times at least, rather than purely “ hepatogenous?” 

5. Admitting that there are well-established causes for the hepatic 
cirrhosis, more particularly of the atrophic form, the etiology is but 
imperfectly understood. 

6. Clear evidence to show that the hepatic cirrhoses are, in many 
cases at least, of microbic origin is accumulating. 

7. The intercurrent acute inflammatory conditions with jaundice in 
the course of cirrhosis of the liver are doubtless micro-organismal in 

^ nature. (See Cases II., IV., V.) 

j 8. Relapsing febrile jaundice is also to be classified as an infection ; 
/ it will probably be shown on further investigation to be due to a mem- 
ber of the colon group. (See Case IV.) 

9. It is probable that the jaundice of hepatic cirrhosis is, in a certain 
sense at least, toxic in .nature. 
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ABSCESSES OP THE LIVER FOLLOWINC TYPHOID FEVER. 

By John G. Sheldon, jM.D., 

OF TELLUBIDE, COL. 

John H., aged thirty-four years, came to me June 24, 1901, com- 
plaining of pain in the right side; chilhr feelings and sweats, and 
great weakness. He said that three days before he saw me he had left 
his bed, where he had been confined for six weeks suffering from a dis- 
ease diagnosed by his attending physician as typhoid fever. The his- 
tory of this illness was typical for an ordinary case of typhoid fever, 
except that he felt that he was regaining strength very slowly, and 
that he had felt a heaviness and dull pain in the right side during the 
last week that he remained in bed. 

The patient’s previous history was negative. He suffered from 
measles when a child, and had smallpox when twenty years of age, but 
had had no other illness. 

The examination showed a well-developed, poorly-nourished and 
emaciated middle-aged man. His skin seemed somewhat darker than 
normal, but he was not jaundiced. The mucous membrane of the lips 
and conjunctivse was pale. There tvas marked tenderness in the region 
of the liver, and I inferred from the physical findings that the liver was 
diffusely enlarged. Its lower border was well defined and extended a 
hand’s breadth below the costal arch at the outer border of the right 
rectus muscle. The upper border of relative hepatic dulness extended, 
in the right mammillary line, to the upper border of the third rib. 
Examination of the chest showed diminished expansion and respiratory 
excursion on the right side. The apex of the left lung seemed duller 
than normal. Harsh breathing was found in the apex of the left lung 
and over the lower portion of the right. A few moist rfiles were 
present in both lungs posteriorly. No friction rubs jvere heard. The 
heart was slightly enlarged transversely, and a systolic murmur was 
present over the pulmonic area. No thrills were found. The pulse 
was beating 108 times per minute; was not strong, but was regular. 
The temperature was 101° F. The spleen was not felt. There was no 
tenderness in the lower abdominal region ; and no evidences of fluid in 
the peritoneal cavity could be found. The remainder of the examina- 
tion was negative. The urine showed a trace of albumin, but was 
otherwise normal. 

A diagnosis was not made at this time. A diagnosis of cardiac 
insufficiency, with passive congestion of the liver, was not warranted. 
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Tuberculosis and syphilis could not be positively excluded, but the 
symptoms led us to suspect the presence of an inflammatory condition in 
the liver. 

The developments in the case were as follows : 

June 25th. Chill in the evening, followed by sweating. Tempera- 
ture, 102° F. ; pulse, 120. Pain in right side severe. Blood examined 
for malarial organisms — none found. 

2Qth. Morning temperature 99° F. Slight chill at 2 p.m. Tempera- 
ture, 8 P.M., 100° F. ; pain continuous ; tenderness marked. 

27111. Leucocyte count, 18,000; differential count not made. No 
tubercle bacilli found in the sputum. 

The patient remained about the same during June 28th, 29th, and 
30th. His symptoms were gradually increasing in severity, and his 
liver was becoming larger. Several punctures were made into the right 
hepatic lobe from behind, and on the evening of June 30th I intro- 
duced a needle between the eighth and ninth ribs about three inches 
from the spine, and at a depth of five inches, withdrew about a drachm 
of thick, yellow pus. 

Owing to the marked enlargement of the liver anteriorly and to the 
absence of signs of pleural adhesions, I decided to attack theJiver from 
in front, and on July 1st an incision, three inches long, was made 
parallel to the right costal margin, the centre of the incision corre- 
sponding to the outer border of the right rectus muscle. The liver was 
smooth, and many small yellow areas were seen on its surface. No 
adhesions between the peritoneum and liver were observed. The peri- 
toneal cavity was protected with gauze, after which an aspirating needle 
was introduced into the liver and pus found at the depth of about one 
inch. This absc^s was opened with a blunt artery forceps and con- 
tained about a drachm of pus. Another abscess was located to the 
right of the first and was drained through the same opening. The 
bleeding became free, but Avas easily controlled by a pack or by intro- 
ducing the finger into the liver wound. By using the needle, uterine 
probe, artery forceps, and finger, I located and drained five abscesses, 
none of which contained more than two drachms of pus. I then intro- 
duced a rubber tube, wrapped the gauze into the wound, and packed 
the lumen of the tube to prevent hemorrhage. The anmsthetic Avhich 
consisted of of a grain of hyoscine hydrobromate, and i of a grain 
of morphine hypodermically, followed in one-half hour by ether, was 
taken nicely, and the operation, which was of short duration, was not 
attended Avith much shock. 

The patient slept five or six hours after the operation, after which I 
removed the pack from the lumen of the tube. A considerable amount 
of pus and bile, with some blood, escaped. Eight hours after the 
operation the patient’s temperature was 100° F., his pulse 106. He 
had very little pain — less than before the operation — and said that he 
felt relieved. For one week the drainage Avas profuse, and the liver 
diminished markedly in size. The temperature rarely came down to 
normal, but the pulse remained good, and very little pain was com- 
plained of. The tube was removed on the sixth day following the 
■ operation and a gauze drain substituted. On July 10th the patient 
had a chill ; his pulse was 118 ; temperature, 102° F., and he com- 
plained of considerable pain in the right side. Examination showed 
no changes in the physical findings — the liver dulness extended, pos- 
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teriorly, as high as the eighth rib. A uterine probe was introduced 
deeply into the liver wound and a small amount of pus was discharged. 
This did not give the patient relief. The chills and fever recurred and 
the pain continued, being situated more posteriorly than usual. 

On July 16th the liver flatness extended to the lower border of the 
scapula. The anterior margin of the liver was found to be about one 
finger’s breadth below the costal arch. There was no respiratory excur- 
sion on the right side. Under local ana3sthesia a section of the ninth 
rib was removed in the posterior axillary line. The pleura was opened 
and not found adherent to the diaphragm. Twelve hours later pus 
was located at a depth of two inches from the base of the wound, and 
a large abscess cavity was opened by using a blunt artery forceps. A 
drainage tube was inserted. The patient felt relieved, the chills ceased, 
and the temperature and pulse became better. The patient at this 
time was very weak and somewhat emaciated. He got along very com- 
fortably until August 1st, when he developed a cough. Pus still con- 
tinued to discharge through the operation wound — the tube having 
been removed. From August 1st to August 10th the patient gradually 
failed. The pulse was weak and beat from 110 to 130 times per 
minute. The temperature was irregular, ranging from 100° to 
101° F. No decided chills were complained of, 'The cough became 
more severe, and on August 8th blood was expectorated. On August 
9th the patient complained of difllculty in breathing. On August 10th 
the dulness had extended higher on the right side than it had been pre- 
viously. No movable dulness was made out. I introduced an artery 
forceps into the wound and opened the pleural cavity in an upward 
direction. The opening was dilated and a tube inserted. The im- 
provement following this procedure was slight. On August 15th I 
explored the pleural cavity with the finger, broke up some adhesions 
and liberated a considerable amount of pus. The patient failed grad- 
ually. On August 20th he developed a diarrhoea, which lasted until 
August 22d, when he died. 

The autopsy was done August 23d. The external examination of 
the body was negative, except for the presence of the two operation 
wounds. No icterus present. 

The peritoneal cavity contained a small amount of clear, straw-colored 
fluid. The peritoneal surfaces were everywhere smooth, except that 
there were a few adhesions over the right lobe of the liver. 

The pericardium contained a small quantity of clear fluid. Its sur- 
faces were everywhere smooth. The heart was small, weighed 225 
grammes. The myocardium was pale and friable. The cardiac valves 
were normal. 

Many adhesions and a small quantity of pus were found in the right 
pleural cavity. The apices of. both lungs were adherent. The lower 
portion of the left pleural cavity was normal. The pleura on the right 
side was markedly thickened. 

The lower lobes of both lungs were hyperEemic, especially in the pos- 
terior parts. In the apex of the right lung several irregular cicatrices 
were found. A small cavity and a few scars were found in the apex 
of the left lung. The middle lobe of the right lung was firm and cut 
with resistance. Muco-pus could be squeezed from the bronchi. The 
bronchial glands were slightly pigmented. Calcareous deposits were 
found in two of them. There was found an opening in the diaphragm 
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— large enougli to admit the index finger — which communicated with 
a cavity in the right hepatic lobe. 

The liver weighed 1650 granunes. The light lobe presented a 
cicatrix and an irregular depression over its anterior surface. The 
posterior part of the right lobe was adherent to the diaphragm. On 
section the right lobe showed many irregular cicatrices in its anterior 
part. Situated in the posterior part of the right lobe of the liver was 
a globular cavity, 7 centimetres in diameter, communicating with the 
right pleural cavity through an opening in the diaphragm. This 
cavity contained dark-colored pus. It had no definite lining mern- 
brane. The liver tissue surrounding the abscess cavity was hyperfemic 
and friable. 

The left hepatic lobe was enlarged in proportion to the size of the 
right. On its inferior surface five globular abscess cavities could be 
seen. These abscesses measured from 2 to 4 centimetres in diameter, 
and projected from the surface of the liver. On section the left lobe 
contained many abscesses, most of which were small. All of them had 
a definite lining membrane ; and all of the smaller ones could be found 
to communicate directly with a branch of the portal vein. Pus could 
be squeezed from most of the portal vein radicals. 

The biliary apparatus seemed normal ; as did the hepatic artery. The 
splenic, portal, and snperior mesenteric veins showed no gross abnormal 
lesions. 

The lining of the small intestine was hypersemic. l^o ulceration 
was found. Two Peyer’s patches near the ileocaBcal valve were 
elevated and indurated. The remainder of the patches presented a 
shaven-beard appearance. The serosa of the small intestines was 
normal. The mucosa of the large bowel was hyperaemic. Otherwise, the 
large intestines were normal. 

The appendix showed no abnormal changes. The mesenteric glands 
were enlarged and indurated. Softening was found in the interior of 
one gland, 2 centimetres in diameter. 

The kidneys were slightly larger than normal. Their capsules were 
not adherent. On section they were granular and friable, but other- 
wise they presented nothing abnormal. The remainder of the exam- 
ination revealed nothing of interest. The nervous system was not 
examined. 

The succession of pathological changes leading to the patient’s death 
were believed to be as follows : 

Typhoid fever ; carrying of infectious material from the intestines or 
mesenteric glands by the portal vein to the liver ; suppurative pyle- 
phlebitis, with abscess formation. The injury to the liver tissue done 
at the first operation resulted in the formation of a large abscess, differ- 
ing from the smaller abscesses by being surrounded by a zone of 
hypersemic liver tissue, and by being destitute of a definite lining mem- 
brane. This abscess might be classed as a secondary pyosepticsemic 
abscess, as described by Andrew Davidson.^ The empyema resulted 
from the second operation. 

The diagnosis of typhoid fever was made from the clinical history 
and from the post-mortem findings in the intestines. A Widal reaction 
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was not tried. Slides made from the first operation and from tlie small 
abscesses found in the left hepatic lobe on post-mortem examination - 
showed the presence of a small bacillus, which might have been either 
the typhoid or the colon bacillus. However, typhoid fever seems the 
most probable cause for the patient’s primary sickness. 

The belief that the hepatic abscesses resulted from diseased portal 
vein radicals was supported by the finding of a suppurative pylephlebitis 
post-mortem and by the abscesses — especially the smaller ones — com- 
municating directly with a branch of the portal vein. Infection of 
the liver by way of tbe arterial current was improbable. Although 
Hewlett^ states that typhoid bacilli are found in the blood in 83 per 
cent, of the cases of typhoid fever, and Courmont^'* believes that typhoid 
septicsemia is the rule, the absence of changes in the arteries and the 
absence of suppurating foci in other parts of the body speak strongly 
against arterial infection in this case. 

Suppuration in the liver following typhoid fever is a rare condition. 
Holscher reports that 12 cases of liver abscesses occurred in the 2000 
fatal cases of typhoid fever at Munich. Romberg reports 1 case of 
liver abscess from 88 fatal cases of typhoid. Scholtz reports 368.6 cases 
of typhoid fever, 362 of these cases died, and in none of them was sup- 
puration in the liver found. Da Costa’ has collected 22 cases of liver 
abscess following typhoid fever. Osler^ makes the following statement 
concerning the occurrence of abscesses of the liver following typhoid 
fever: “ Solitary abscess is exceedingly rare and occurred in but 2 
cases in my series.” Julius Dreschfeld’ says : “ Acute yellow atrophy 
of the liver and abscess of the liver may be cited as very rare compli- 
cations.” I believe that it is impossible to say, with any degree of 
accuracy, in what proportion of fatal cases of typhoid fever liver 
abscess is found. During my experience as a medical student, as an 
interne in Cook County Hospital, and in private practice, I have 
knowledge of the post-mortem findings of about 200 cases of typhoid 
fever. The case herewith reported is the only one in which I believe 
that suppuration in the liver was found. 

The relation of the typhoid bacillus to hepatic suppuration has not 
been determined. It is possible that the sup^mration is due to the pres- 
ence of the typhoid bacillus alone. I am unable to find the record of a 
case in which the typhoid bacillus alone was found in a liver abscess 
that followed typhoid fever. Lannois® reports a case from which he 
isolated the typhoid bacillus, but the colon bacillus Avas also present. 

It is true that typhoid bacilli are found in pure cultures in the liver in 
cases of typhoid fever,’ but in these cases no inflammatory reaction is 
present. As yet we have no proof that typhoid bacilli alone are 
capable of producing an abscess of the liver in patients suffering from 
typhoid fever. Bindo de Vecchi® has shown that the liver is insuscep- 
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tible to infection with certain organisms. The hepatic resistance may 
explain the inability of the typhoid bacillus to produce liver abscesses 
in cases of typhoid fever. 

The colon bacillus is, in all probability, the organism that is most 
active in producing the so-called typhoid liver abscesses. In support 
of this theory are the following facts : 

1. Colon bacilli are present in the abscesses of the liver following 
typhoid fever. 

2. Roger® has shown that the liver promotes the growth of the colon 
bacillus, while it inhibits the growth of the typhoid bacillus. 

3. Macaigne and Eleck’® have shown that the virulence of the colon 
bacillus is increased by disorders of the intestinal tract. 

4. Sanarelli” found that colon bacilli, isolated from typhoid stools, 
were more virulent than when isolated from healthy stools. He 
thought that the increase in virulence is due to the effect of the typhoid 
toxins, and devised an ingenious experiment whieh seems to prove this 
point. If it is true that the virulence of the colon bacillus is increased 
in a patient suffering from typhoid fever, and that the liver offers little 
if any resistance to invasion by the colon bacillus, it is not surprising 
that hepatic suppuration occasionally follows typhoid fever. 

The organisms that are responsible for the production of hepatic 
abscesses following typhoid fever, reach the liver by way of the portal 
vein, the hepatic artery, or the bile-ducts. Infection through the 
portal vein seems to be the most common. In these cases it is prob- 
able that the organisms reach the portal vein from the intestinal walls 
or from the mesenteric glands. They are lodged in the portal radicals 
in the liver and there begin the process of abscess formation. In these 
cases the liver is usually diffusely enlarged and many abscesses 
are found. The abscesses have a well-defined wall — or lining mem- 
brane — and the smaller ones can be seen to directly communicate with 
the branches of the portal vein. The liver tissue surrounding the 
abscess, especially the smaller ones, does not show marked inflamma- 
tory reaction. Usually the findings. in the liver are independent of 
changes in other parts of the body, and suppuration in other organs is 
uncommon in hepatic abscesses following pylephlebitis. The cases 
reported by Lannois, Osier, Romberg, Gerhard, Trougel, Buckling, 
Asch, and Bernhard and the case herewith reported are examples of 
portal vein infection. 

Abscesses of the liver — following typhoid — due to infection by way 
of the hepatic artery are more rare than the variety described in the 
foregoing. Cases, however, are reported by Louis, Chvostek, Sidlo, 
and Barth. In these cases the liver may or may not be enlarged. If 
enlargement does occur it is rarely uniform. The abscesses are usually 
single or few in number. They are apt to be of large size, with no 
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well-defined lining membrane and not connected with the portal vein 
radicals. Abscesses in other regions of the body is the rule and not 
the exception. There was an abscess in the parotid in Louis’ case. 
Suppurative perichondritis of the larynx was found in Chvostek’s case ; 
and in Sidlos’ case an abscess was found in the mastoid region. In 
these eases it is probable that the colon bacillus as well as the typhoid 
bacillus is floating in the blood stream. I make this statement because 
such cases are rare and typhoid septicaemia, as Hewlett and Courmout 
(loc. cit.) have shown, is common. 

The third method of infection of the liver, with abscess formation, 
namely, by way of the bile tracts, is not common. Klebs alone reports 
a case of this character. Suppurative cholangitis occasionally follows 
typhoid fever, but I am unable to find reports of cases of well-defined 
liver abscesses following typhoid fever in which the organisms have 
been carried to the liver by the bile channels. The pus in these forms 
of abscess, described in the foregoing, is usually of a white or yellowish- 
white color. I can find records of hemorrhagic or dark-colored pus 
occurring only in cases where secondary pyoseptictemic abscesses were 
present — that is, where abscesses were ruptured either by operation or 
by invading some cavity of the body. In these cases the abscess cavity 
has no “ pyogenic membrane,” the pus usually contains blood and is 
dark colored, and the liver tissue surrounding it shows marked inflam- 
matory reaction. The abscess found in the posterior part of the right 
hepatic lobe in the case herewith reported was one of this character. 

The symptoms of hepatic abscess following typhoid fever are : 1. 

The general symptoms of an infection. 2. Local manifestations point- 
ing to involvement of the liver. Occasionally there are no symptoms 
complained of that would indicate hepatic involvement. Such cases 
are recorded by Theodore Dunin” and by Osier.'® 

The cases of liver abscess following typhoid that I can find records 
of occurred in adult males from twenty-five to thirty-seven years of 
age. One case occurred in a boy, aged twelve years, and another in a 
girl, aged eleven years. In none of the cases was there a history of 
previous disease involving the liver. 

The first indication of involvement of the liver was manifested by 
pain in the hepatic region, accompanied by chills and fever. These 
symptoms occurred in all of the cases that I have reported, except the 
two mentioned in the foregoing, in Avhich no symptoms referable to the 
liver were present. The pain and chills usually came on about 
twenty-five days after the onset of the illness. In one case" they 
occurred as early as the thirteenth day ; and in two cases — Lannois'® 
and the case herewith reported — they did not appear until the forty- 
second day. 

Pain was present in all of the cases but two. It was usually of a 
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severe, sharp character, but in some cases was described as being dull. 
It was usually located in the region of the liver ; was generally in- 
creased by inspiration, and in one case'® was aggravated by taking 
food. In no case was the pain intermittent or paroxysmal ; and in no 
case did it cease until the pus was relieved from tension, either by 
spontaneous rupture," or by operation. Violent, prolonged, and 
repeated chills were present in most cases. Dunin'“ mentions the 
absence of chills in his case. In no case did the chills present the 
regularity that might be expected in malaria. 

Jaundice was by no means a constant symptom. Da Costa® reports 
jaundice in 7 of the 22 cases that he has found recorded. It was 
present in the cases reported by Romberg,'® Kohts® (Case I.), Sidlo," 
Petrina," Louis,®” Chvostek,®' and Burder.®® In these cases jaundice 
occurred as early as the thirteenth day,'^ and as late as the thirty-ninth 
day" after the beginning of the illness. Jaundice occurred in cases 
with abscesses in other portions of the body," and in cases where 
suppuration was found only in the liver. It does not appear that jaun- 
dice is present more often in cases of pylephlebitis than in cases of 
infection by way of the hepatic artery. 

In most cases the liver was enlarged. Usually the enlargement was 
diffuse, but in some cases the right lobe was affected alone. In 
Bander’s, Lannois’, and Dunin’s cases no enlargement of the liver was 
found clinically or at post-mortem examination. In Gerhard’s case,®® 
fluctuation was present over the right hepatic lobe. In all cases where 
the liver was enlarged, marked tenderness was present. 

Ascites was present in one case of pylephlebitis,® -but no record of 
ascites is found in a similar case reported by Asch and Bernhard.®' 

No constant or characteristic condition was found in the spleen. 
Mention was made of its being enlarged in 3 cases. Thrombosis was 
found in the splenic veins in Lannois’ case. I have not found record 
of splenic suppuration occurring in any case. 

Suppuration in portions of the body other than the liver occurred 
in 7 of the cases. These may be divided into two classes: 1. Sup- 
puration in the mesenteric glands. 2. Suppuration in other portions 
of the body. In the cases described by Romberg, Kohts, Louis, and 
the one herewith reported, suppuration was found in the mesenteric 
glands. Cases coming under Class II. may be divided into two groups : 
1. Cases complicated by empyema. 2. Those associated with pus foci 
in distant regions of the body. I make this division because it is pos- 
sible that a right-sided empyema might occur by direct extension 
from hepatic suppuration ; while abscesses in distant portions of the 
body would suggest the carrying of the infection by the blood current. 

Empyema occurred in the case described by Osier, and in the one 
herewith reported. Serous pleuritis was present in the cases reported 
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by Lannois and by Gerbard. In none of these cases did the hepatic 
suppuration indicate infection by the arterial supply. 

Suppuration in distant portions of the body occurred in the cases 
described by Louis, suppuration in the parotid gland ; by Chvostek, 
suppurative perichondritis ; by Sidlo, pus in the mastoid, temple, and 
right axilla. 

Very little can be found relating to urine, blood, and stool examina- 
tions in the reports of these cases. The findings in the case herewith 
described have been given. 

Examination of the contents of the abscess cavities revealed pus of a 
light color in all cases except in those in which secondary pyosepti- 
csemic abscesses were found. In these the pus was of a dark color. 
In cases where bacteriological examinations were made the colon 
bacillus was found. Lannois found the typhoid bacillus also in his 
case. A micrococcus was found by Duniu, and a staphylococcus was 
found in Romberg’s case. 

The symptoms in cases of abscess of the liver following typhoid 
fever extend over a variable period of time. Gerhard’s case died on 
the fifty-fifth day ; Romberg’s on the thirty-second day, and the one 
that I described on the one hundred and first day. Most of the cases 
died from exhaustion. Dunin’s case terminated suddenly. Osier’s 
succumbed to peritonitis. Occasionally cases recover. Sidlo’s case 
passed pus in the stools on the eighty-fourth day and was well on the 
one hundred and twenty-eighth day. Koht’s case had, on the eightieth 
day, twenty bowel movements containing pus, and recovered on the 
one hundred and twentieth day. The cases that recovered were doubt- 
less, from their histories, liver abscesses following pylephlebitis. French 
states that suppurative pylephlebitis may terminate in recovery. 
Treves'^ has operated on a case of suppurative pylephlebitis that recov- 
ered. I cannot find records of a case of hepatic abscess of arterial 
origin that got well. The prognosis in cases of hepatic suppuration 
following typhoid fever is alwa^m grave, and death may be expected in 
all cases associated with foci of suppuration in other portions of the 
body. 

The diagnosis may be easy, difficult, or impossible. In Dunin’s case 
the patient died suddenly without any symptoms indicating hepatic 
involvement. Pain in the hepatic region, chills, and enlargement and 
tenderness of the liver would suggest hepatic suppuration. P3'le- 
phlebitis might produce the same symptoms as hepatic abscess, and 
cannot be distinguished from it. Aspiration of the liver should be used 
as diagnostic aid. 

The treatment of hepatic suppuration following typhoid fever is sur- 
gical. In all cases where a solitary abscess can be diagnosed, the pus 
should be evacuated by operation. Surgical interference is advised 
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against in cases of multiple abscesses of the liver. However, I believe 
that hepatic drainage would relieve the patient somewhat, and might 
be of value in some cases. 

Case I, — (Lannois, Revue de Medeeine, 1895, p. 913). The patient 
was in bed with typhoid for five or six weeks. After the temperature 
had been normal for three days, he had chills and fever, and ten days 
later had pain in the liver and stomach. These symptoms continued. 
The urine contained albumin. He became emaciated and died without 
being jaundiced or without the liver becoming enlarged. 

Autopsy. The liver weighed 1800 grammes. Twelve abscesses con- 
taining yellow pus were found in the hepatic substance. Peritonitis 
was present. Thrombi were found in the mesenteric and portal veins 
and in the spleen. Peyer’s patches were found in the stages of ulcera- 
tion, healing, and pigmentation. The appendix was adherent, and one 
ulcer was found in its lumen. The Wliary apparatus was normal. 
Right serofibrinous pleuritis was present. Typhoid and colon bacilli 
were found in the hepatic abscesses. 

Case II. — (Osier, Transactions of the Association of American Physi- 
cians^ 1897, vol. xii.). A man, aged thirty-seven years, suffered 
from septic symptoms. Three months previously he had had typhoid. 
Death resulted from peritonitis without symptoms of hepatic involve- 
ment. 

Autopsy. Peritonitis. Appendix perforated. Pus in the mesentery. 
Empyema on the right side. The liver was large and contained many 
abscesses. Suppurative pylephlebitis was present. The splenic vein 
was thrombosed. ’ 

Case III.— {George S. Gerhard, Medical News, July, 1886). A man, 
aged twenty-six years, suffered from typhoid. On the twenty-first day 
the liver became large and tender and he suffered from diarrhoea. 
Chills developed and were accompanied by fever ; later fluid appeared 
in the right pleural cavity. The patient declined rapidly. Fluctuation 
was found over the liver, and he died on the fifty-fifth day of his 
illness. 

Autopsy. One large and many small abscesses were found in the 
liver. Fluid was present in the right pleural cavity. Peyei'’s patches 
were involved. The biliary apparatus seemed normal. 

Case IV. — (Prof. Kohts, Berliner klinische Wochenschrift'). A boy, 
aged eleven years, had typhoid. His temperature was normal on the 
thirtieth day._ Two days later he had a chill, which was followed by 
pain in the liver, repeated chills and fever, jaundice, and hepatic en- 
largement. Eighty-four days after the onset of the illness he had a 
sudden pain in the abdomen followed by the passage of pus through the 
bowels. The patient recovered after being sick one hundred and 
twenty days. 

Case V. — (Prof. Klohts, loc. cit,'). A patient, aged twelve years, had 
the symptoms of typhoid. On the twenty-fifth day he had a chill which 
was followed by pain in the region of the liver. At the same time 
hepatic enlargement and tenderness over the entire abdomen became 
manifest. Death occurred on the thirty-first day of the illness. 

Autopsy. The liver was enlarged and contained many abscesses. 
Thrombi were present in the portal vein. Suppuration was present in 
the mesentery. No abnormal changes were found in the biliary 
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apparatus ; 100 grammes of fluid were found in the pericardial cavity. 
Peyer’s patches were pigmented. 

Case VI. — (Romberg, Berliner klmische Wochensckrift, March 3, 
1890). A man, aged thirty-seven years, suffered from- an ordinary 
attack of typhoid. On or about the eighteenth day of his illness he 
had a chill, which was followed by sweating, fever, pain in the liver, 
jaundice, enlargement of the liver, and tenderness over the hepatic and 
abdominal regions. His spleen was palpable. These symptoms pro- 
gressed rapidly, and he died on the thirty-fourth day of his illness. 

Autopsy. The liver was enlarged and contained many abscesses. 
Thrombi were found in the portal vein and in the hepatic arter}'. 
Pe}mr’s patches were involved. Pus was found in the mesentery of the 
ctecum. Pneumonia was present, involving the lower lobe of the right 
lung. A staphylococcus was found in the hepatic abscesses. 

Case VII. — (Louis, Fievre Typhoide, 1841, vol. i., obs. xvii.). The 
patient suffered from an ordinary attack of typhoid fever. During 
the decline of the fever he developed chills, fever, enlargement and 
tenderness of the liver, and jaundice. The patient died shortly after 
the appearance of these symptoms. 

Autopsy. The liver was enlarged and contained one large abscess 
and six smaller ones. Peyer’s patches were involved. Pus was found 
in the glands of the mesentery and in the parotid gland. 

Case VIII. — (Chvostek, 3Ied. Chirurg. Eundschau, June, 1868, p. 
1888). This was an ordinary case of typhoid fever that developed 
septic symptoms, with pain and tenderness in the liver, accompanied by 
cough and expectoration. Jaundice was present. The patient died 
from exhaustion. 

Autopsy. The liver was found enlarged and contained two large 
abscesses. The intestines showed evidences of typhoid infection. An 
abscess was found in the lung. Pericarditis was present. 

Case IX. — (Burger, Lancet, October 17, 1874). This case differed 
clinically from the preceding one, in that no hepatic enlargement was 
present. The patient was jaundiced. 

Autopsy. The liver was not enlarged, but many small abscesses were 
found in the right and left hepatic lobes. Xo other foci of suppuration 
were found. The portal vein was thrombosed. Peyer’s patches showed 
evidences of recent involvement. 

Case X.— (Sidlo, Der Militar Aerzt, Wien, 1875, Xo. 23, p. 20). This 
case of typhoid ran an ordinary course until the twenty-third day. 
Then he had chills, fever, and sweats, with pain and tenderness in the 
hepatic region, and with enlargement of the liver. He became jaun- 
diced on the thirty-ninth day. Later, abscesses developed in the mas- 
toid, temple, and right axilla. On the eighty-fourth day he developed 
a diarrhoea, and .pus was passed through the bowels. The patient was 
well on the one hundred and twenty-eighth day. 

Case XL — (Petrini, Frag. med. Wochen., 1888, Xos. 41 and 43). 
This ease of typhoid developed chills and fever, with pain and tender- 
ness in the liver ; jaundice and hepatic enlargement on the thirteenth 
day of his illness. He died from exhaustion. 

Autopsy. The liver was large and contained many small abscesses. 
Thrombi were present in the portal vein. The intestines showed 
typhoid lesions. Xo foci of suppuration were found in the bod)' outside 
of the liver. 



ED8ALL: EECUERENT VOMITING IN CHILDEEN. 629 


Case XII.— (Theodore Dunin, Deutsche Arch, fur hlin. Med., 1886, 
Band xxxix., p. 379). A patient, aged thirty-five_ years, complained 
of typhoid symptoms and also of a thenar inflammation. The suppura- 
tion in the hand opened spontaneously on the fourteenth day of_ his 
illness. The typhoid symptoms continued. The patient had no chills ; 
neither did he complain of symptoms that would suggest involvement 
of the liver. No jaundice or hepatic enlargement were present. On 
the eighteenth day he got out of bed (was not delirious) to go to the 
lavatory, and died suddenly. 

Autopsy. The liver was not enlarged. It contained many small 
abscesses. Suppurative pylephlebitis was present. The spleen was 
markedly enlarged, but no abscesses were found in it. Beyer’s patches 
and the solitary follicles were infiltrated and necrotic. CEdema was 
present in the lower part of the right lung. The brain was anemic. 
A micrococcus and an unidentified bacillus were found in the pus in 
the liver. No streptococci were present. 
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A PBELIMINAEY COMMUNICATION CONCERNING THE 
NATURE AND TREATMENT OF RECURRENT 
VOMITING IN CHILDREN. 

By David L. Edsall, M.D., 

INSTRUCTOR IN CLINICAL MEDICINE IN THE UNIVEESITV OP PENNSYLVANIA ; ASSOCIATE OP THE 

william pepper laboratory op clinical medicine. 

The nature of the disorder that various authors have called recur- 
rent, periodical, or cyclic vomiting has never been demonstrated, and 
the treatment has been correspondingly ineffectual. The commonest 
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theories as to its causation are that it is a neurosis, or that it is due 
to the so-called gouty or uric acid diathesis. The latter theory appar- 
ently has no better basis than the fact that the subjects of the dis- 
order are members of families in which nutritional disturbances are 
common ; while the term neurosis offers no substantial aid in coming 
to an understanding of the condition. 

The observations that I shall report in this article are sufficient to 
show that in the individual cases to be mentioned there was, at the 
time of the attacks, hut not in the intervals, a severe acid intoxication 
of the type seen in diabetes mellitus, and occasionally in other condi- 
tions. Treatment directed toward this acid intoxication has, in all 
but one of these cases, been strikingly successful ; in the remaining 
case the result is still in doubt. These facts indicate that a crypto- 
genic acid intoxication is probably, in many cases, an important, per- 
haps the most important, element in producing the exhausting and 
occasionally fatal vomiting. If this proves to be true, proper treatment 
should often be successful in controlling or preventing the attacks. 

The present conception of the importance of intoxication with acids 
that are produced in the organism has been arrived at chiefly through 
studies of the intoxication that occurs in diabetes mellitus, and that 
often leads to fatal coma. It has, however, been definitely shown that 
this form of intoxication is not confined to diabetes mellitus, but is 
sometimes seen in other conditions, such as carcinoma, grave antemia, 
infectious diseases, and gastro-intestinal disturbances. When recog- 
nizable organic disease that is capable of causing acid intoxication is 
absent, the intoxication is called simply cryptogenic, or acid intoxica- 
tion sui generis. I have recently discussed this condition,' and shall 
now refer to but a few important facts concerning it. 

The symptoms that result from acid intoxication may be extremely 
varied. The most striking symptom that maj' appear is coma, with the 
peculiar type of respiration characteristic of this condition ; but the 
intoxication may manifest itself in numerous other symptoms. In the 
type almost always seen (that in which beta-oybutyric acid is the chief 
acid present) the characteristic evidences of its existence are the odor of 
acetone to the breath, and particularly the presence of acetone, diacetic 
acid, and oxybutyric acid in the urine. The amounts of these sub- 
stances found, especially of the latter, vary directly with the severity 
of the intoxication. 

It was once thought that acetone produces the symptoms through 
its specific toxic effects. As is well known, this view has, however, been 
abandoned long since. It is now believed, on the basis of clinical 
observation and of animal experimentation, that no specific toxic agent 


’ Phila.Med. Journ., June, 1902 . 
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is at work; but that the symptoms are due merely to the presence 
of an excessive amount of acids, and are produced by the reduc- 
tion of the alkalinity of the tissues and of the body fluids, and the 
loss of alkalies in the excretions, the acids carrying the alkalies off in 
combination with them. The rational treatment of the condition is, 
therefore, to administer alkalies in extremely large doses, in order to 
neutralize artificially the excess of acids present. 

Acetonuria has several times been noted in cases of recurrent vomit- 
ing. This seemed, however, from the reports to be of little conse- 
quence, as acetone and other evidences of acid intoxication frequently 
appear in the urine, as the I’esult of inanition of any kind, and pro- 
longed vomiting and abstinence from food are sufficient to cause aceton- 
uria or diaceturia. Under such circumstances, the acid intoxication 
would be purely secondarj’' and would have no importance as a primary 
factor in the production of the attack. 

My interest in acid intoxication as a possible factor in exciting the 
attacks of recurrent vomiting was aroused by a case seen in January, 
1901, the child of a relative from the West. In this case, the attacks 
had occurred frequently, in spite of rigid dieting and great care of 
the general health. They showed no definite relation to preliminary 
digestive disturbances, but were rather closely connected with excite- 
ment and overexertion. They had been increasing in frequency, but 
at the time I saw the child were somewhat less severe than they had been. 

In the attack that I observed, the child exhibited, when seen a few 
hours after the onset of the vomiting, a very marked odor of acetone. 
This indicated that some degree of acid intoxication was present at the 
beginning of this attack, and that it might have something to do with 
producing the symptoms. I was unable to secure urine for examina- 
tion, but ordered 20 grains of bicarbonate of soda to be given every 
two hours. The child retained this perfectly ; and after four or five 
doses the vomiting and nausea stopped, and the patient rapidly re- 
covered from the attack. 

I then ordered large doses of bicarbonate of soda to be administered 
at once, if prodromal symptoms should appear at any time ; and asked 
for a specimen of urine at the beginning of an attack if an attack 
occurred while the child was in this region. No attack has occurred 
at any time, however. Any suggestive symptoms have at once been 
treated with alkali, and the child has entirely escaped anything resem- 
bling the old attacks. 

This case was mentioned in discussion at the meeting of the Amer- 
ican Pediatric Society in June, 1902 ; and my further knowledge of 
the condition of the urine in these attacks and of the effect of large 
doses of alkalies is due chiefly to the kindness of Dr, Edward L. Pier- 
son, of Salem, Massachusetts, who communicated with me soon there- 
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after concerning a case of recurrent vomiting in -wliicli lie had been 
closely interested. 

In this case, severe attacks, lasting for about a iveek and causing 
pronounced exhaustion, had occurred throughout a period of about 
eighteen months, and had been increasing in frequency. The child’s 
health in the intervals was also growing decidedly unsatisfactory. I 
suggested examination of the urine for acetone and diacetic acid, and, if 
these should be found, the use of large amounts of alkali. The urine 
was first examined on the day of the onset of a typical attack, and both 
acetone and diacetic acid were found present. Alkalies were adminis- 
tered, and the attack ceased within thirty-six hours. The duration of 
this attack was about two days and a half, while the customary dura- 
tion had been six or seven days. 

Since that time this child’s urine has been almost constantly watched 
for acetone and diacetic acid ; and they have been found to appear 
together with the prodromal symptoms that had regularly preceded the 
previous attacks. In each instance except one the immediate use of 
large amounts of bicarbonate of soda (125 grains in divided doses) has 
prevented the apparently imminent attack ; and in the instance in 
which this failed, Dr. Pierson believes that the alkali was not given 
sufficiently early. In a period of about nine months, then, this boy 
has had only one marked attack besides the one .apparently abortive 
attack at the beginning of the treatment, and his general health has 
markedly improved. 

Dr. Pierson also writes me that he has looked for acetone and 
diacetic acid in three other cases that he has had under observation, 
and that he has found these substances present in each case at the 
beginning of the attack. In all these eases alkalies were administered 
in the doses mentioned, and in all instances the treatment has been 
successful in aborting the attacks when used very early. 

Dr. Pierson also states that in a further case, not his own, in which 
he had no opportunity to examine the urine, he suggested this treat- 
ment ; and that it was used with success. He will himself report these 
cases in detail ; and I shall mention only that he has regularly observed 
that preceding the attacks there are likely to be either excessive 
variations in or elevations of the temperature, which are not present 
when the child is entirely well. He consequently has the temperature 
taken twice daily, even when the child seems entirely well. If any 
prodromal symptoms appear, and particularly if the temperature begins 
to show distinct elevations, he has alkalies administered at once in 
large doses. He believes that the alkalies do not wholly abort the 
attack unless they are given before the vomiting has appeared, but 
considers that they may be depended upon in the cases that he has 
observed, if given sufficiently early. 
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I have not been fortunate enough to observe any typical cases since 
seeing the first one mentioned ; nor have a number of pediatrists in 
Philadelphia who have kindly been watching for cases for me to 
examine. Recently, however, I have had opportunity to examine the 
urine of a typical case, subject to very frequent attacks, under the care 
of Dr. W. T. Sharpless, of West Chester, Pennsylvania. The urine 
was obtained during the first few hours of an attack. It contained 
acetone and diacetic acid in large amounts, the acetone being tested for 
in the distillate, and the diacetic acid test being controlled by boiling 
and also by extracting with ether, A test for oxybutyric acid by 
Kulz’s crotonic acid method yielded very large numbers of crystals 
in the distillate. The melting point of these crystals, after they had 
been washed with water and extracted with ether, was determined, 
and was found in two determinations to be between 71° and 72° C. 
Oxybutyric acid was evidently present, therefore, in large amounts. 

Dr. Sharpless tells me that Mr. John D. Carter, of Haverford Col- 
lege, had twice tested the child’s urine for acetone and diacetic acid at 
the time of an attack ; and that he had found these substances present 
on both occasions. He also found them once in an interval ; whether 
this was near the time of an attack or not was not noted. I had 
myself once before tested the urine during an interval, and had found 
it negative. 

Dr. Sharpless instituted treatment in this case immediately after my 
last examination, a drachm of bicarbonate of soda being given three 
times a day. The attacks of vomiting had subsided when the alkali 
treatment was instituted, but the child had not become entirely well. 
After these large doses had been given for about a week the child 
vomited several times, and this was at first thought to be a mild attack 
of the usual kind. The vomiting occurred repeatedly at short intervals, 
however, and Dr. Sharpless concluded that the very large doses of soda 
were causing local irritation and reduced the dose, giving only enough 
alkali to keep the urine neutral. Since then, about a month, the 
child has had no vomiting and is improving in general health. It is, 
however, too early to decide as to the effect of the treatment. 

The facts that I have mentioned concerning the condition of the 
urine and the effect of treatment demonstrate the presence of a marked 
acid intoxication in five cases ; and probably, also, in the sixth case, 
mentioned by Dr. Pierson, but not seen by him. The effect of treat- 
ment in all the cases, excluding, as yet, that of Dr. Sharpless, makes it 
seem practically clear that acid intoxication was the chief factor in pro- 
ducing the violent vomiting ; and the results of the treatment in five 
of the six cases have been altogether satisfactory, both to the medical 
attendants and to the parents, while previously entirely discouraging. 
I believe that it is probable that similar conditions will be found in at 
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UNILATERAL RENAL HiElMATURIA.’ 

By Augustus A. Eshner, M.D., 

PROFESSOB OF CLINICAL MEDICINE IN THE PHILADELPHIA POLYCLINIC; PHYSICIAN TO THE 

PHILADELPHIA HOSPITAL ; ASSISTANT PHYSICIAN TO THE PHILADELPHIA ORTHOPEDIC 
HOSPITAL AND INFIRMARY FOB NERVODS DISEASES ; PHYSICIAN TO THE 
HOSPITAL FOE DISEASES OF THE LUNGS AT CHESTNUT HILL. 

Blood may appear in the urine from various causes, some local, 
others general in operation. Among the former are congestion, inflam- 
mation, embolism, thrombosis, traumatism, retention, parasites, calculi 
or sand, tuberculosis, and nev’-growths, involving any portion of the 
urinary tract. The general causes for hsematuria include certain 
infectious diseases, such as variola, measles, scarlet fever, typhoid fever, 
yellow fever, malarial fever, plague, and pneumonia ; certain blood 
diseases, such as hsemophilia, scurvy, purpura, and leukffimia ; certain 
forms of intoxication, such as that due to cantharides, to turpentine, 
to mercury, and to quinine, as Avell as intense jaundice. Hrematuria 
has been observed also in cases of hysteria, in association with preg- 
nancy and lactation, and in the sequence of violent physical exertion, 
and of sexual excess. Occasionally the cause of the condition is not 
obvious, and under such circumstances it has been variously described 
as essential or idiopathic hsematuria, hsematuria without lesion, hsema- 
turic nephralgia, renal htemophilia, local hiemophilia, htemophilic 
hsematuria, angioneurotic hajmaturia. Cases of this sort, however, 
have become progressively less frequent in proportion as careful 
anatomical study is undertaken. In some instances the symptoms have 
pointed to involvement of one kidney ; in a number the blood has been 
seen with the aid of cystoscopy, or of ureteral catheterization, or of 
direct inspection after cystotomy escaping from the corresponding 
ureter; and in many relief has followed operation on the kidney — 
sometimes simple manipulation, at other times nephropexy, at still other 
times nephrotomy, and at yet other times nephrectomy. Not rarely the 
kidney has appeared normal, even on section, but often more careful 
scrutiny has disclosed some abnormal condition, such as displacement 
or mobility of the kidney, obstruction of the ureter, the existence of 
pregnancy, the presence of calculi or sand, of tuberculosis, of neoplasm, 
or of the lesions of chronic nephritis. 

I wish to report a case presenting symptoms of renal calculus, with 
hsematuria, in which, after the kidney was exposed, found apparently 
healthy and left undisturbed, the symptoms disappeared permanently. 

A girl, twenty years old, employed as a sewing-machine operator 
in a shirt factory, presented herself on account of constant pain in the 


1 Read before the Medical Society of the State of Pennsylvania, September, 1902. 
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right side of the abdomen, radiating to the right lower extremity and 
sometimes over the entire abdomen, with acute paroxysmal exacer- 
bations persisting for from ten days, to two weeks, and then gradually 
subsiding. During the exacerbations the urine assumed a red color 
supposed to be due to the presence of blood. These symptoms had 
been present for twelve years, since the age of eight. _ Urination was 
not increased in frequency, and was attended with mitigation of the 
pain. The appetite was impaired, but the pain was uninfluenced by the 
ingestion of food. There was no vomiting and the bowels acted regu- 
larly. There was freedom from cough, expectoration, and oedema. Sleep 
was not disturbed. The patient complained of frontal headache and of 
pain in the chest and in the left lower extremity. Menstruation began 
at thirteen, and had always been regular and unattended with pain, 
but was profuse. There had been slight loss in weight, but no undue 
perspiration. The patient, however, appeared well-nourished and her 
color was good. There was nothing noteworthy in the family history 
or in the past personal history. The urine presented a red color, an 
acid reaction and a specific gravity of 1022. It contained a consider- 
able amount of albumin, but no sugar. On microscopic examination 
a large number of red blood corpuscles were found, together with a 
moderate number of epithelial cells, a few leucocytes, many crystals 
of calcium oxalate and granular tube casts. The condition was looked 
upon as one of renal calculus, and the patient was admitted to the Poly- 
clinic Hospital, The urine at this time was at first bloody, but subse- 
quently it became clear, although microscopic examination continued 
to disclose the presence of red Wood cells. 

Dr. L, W. Steinbach, who saw the case in consultation with me, con- 
curred in .the diagnosis, and accordingly the right kidney was exposed, 
but nothing abnormal was found in this organ or the surrounding 
tissues. The organ was replaced, and surgical recovery was uneventful. 
The urine was bloody for a short time after the operation, and on 
several occasions the patient passed a number of somewhat ovoid con- 
cretions, the largest of which was 5 mm. in the long and 3 mm. in the 
short diameter. These were dark red in color and smooth on the sur- 
face, some presenting a dull and others a lustrous appearance. They 
floated on the surface of water, in which, however, they failed to dis- 
solve. They were insoluble also in acids and in alcohol. On micros- 
copic and chemical examination they were found to contain, in addition 
to red blood corpuscles, crystals of calcium oxalate, phosphates, cystin, 
and other substances not yielding the reactions for uric acid. Exam- 
ination of the blood after the operation showed the hsemoglobin percent- 
age to be 78, the number of red blood corpuscles 4,316,000, and the 
number of leucocytes 9000 in the cubic millimetre. Pain in the right 
loin persisted for a considerable time, and micturition was attended 
with burning, but the urine shortly became free from abnormal content, 
and the_ patient stated that she felt better than she had at any time in 
the previous ten years. There had been no recurrence of the hjeraaturia 
a year after the operation, and more than a year has elapsed since the 
last report. 

I have seen the patient within a few days, and while there has been 
no return of the hsematuria, micturition is reported to be attended with 
a sense of burning, and a precipitate is said to be deposited from the 
urine. Some of the latter brought to me presents a whitish pulveru- 
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lent and granular appearance, is hard and gritty to the touch, and does 
not dissolve readily in water. On microscopic examination it is found 
to consist of granular matter without crystalline form. 

Briefty summarized, we have here a case in which the recurrent 
hfematuria, with paroxysmal exacerbations of pain in the right loin, 
extending over a long period of time, without marked wasting or 
cachexia or evidence of other disease, seemed to point clearly to the 
presence of a calculus in the right kidney or its pelvis. Operation, 
however, with exposure and manipulation, though without incision, of 
the suspected organ failed to disclose the presence of a foreign body 
or of any other abnormality. The presence of albumin, tube casts, 
and crystals of oxalates in the urine prior to operation suggests the 
existence of irritation or inflammation of the kidney, while the small 
concretions that were discharged after the operation, and consisting 
principallj’’ of blood clot, although they contained other matters, would 
seem to have been a result rather than the cause of the bleeding. 
Although the evidence is not conclusive, it is safe to assume that the 
blood came from the right kidney alone. This view is sustained by 
the cessation of the hmmaturia after exposure and manipulation of this 
organ, although no underlying cause was discovered, and, therefore, 
nothing further was undertaken with the definite object of effecting its 
removal. It may be conceived that as a result of the necessary opera- 
tive manipulations fine sand-like particles or minute calculi were dis- 
lodged, and thus a source of irritation removed, or that certain changes 
were thereby brought about in the circulatory conditions of the kidney, 
but neither of these explanations is entirely satisfactory. The long 
duration and the subsequent recovery militate against malignant dis- 
ease and tuberculosis, and there was no indication of limmophilia. The 
case must, therefore, be looked upon as an example of hemorrhage from 
one kidney of obscure origin, with cessation of the hmmaturia in the 
sequence of surgical intervention involving only exposure and manipu- 
lation of the suspected organ. 

I have succeeded in collecting from the literature a number of cases 
of similar or related character. 

The British Medical Journal for May IS, 1872, pp. 534 and 565, 
contains references to an operation undertaken by Mr. Durham upon 
a woman, aged forty-three years, with the expectation of finding a 
calculus in or about the pelvis of the right kidney. No calculus being 
found, and the kidney appearing healthy, the organ was returned and 
the wound closed. Pain, hsematuria, and other symptoms, however, 
persisting for more than two years after the operation, nephrectomy 
was performed, but the patient died a short time afterward. 

0. Lanenstein* relates the case of a sailor, forty-seven years old, 


1 Deutsciie medicinische Woctensdhria, June 30, 1SS7, p. 56. 
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who for twelve years suffered from constant pain in the right loin, 
with paroxysmal exacerbations and profuse hsematuria. The urine 
contained red and white blood corpuscles and crystals of lime salts. 
The right kidney was exposed, its pelvis opened, puncture made in 
three places, but nothing abnormal was detected. The urine became 
clear in the course of a few days and remained so. 

William Anderson' reports the case of a woman, twenty-four years 
old, who for four years had had recurrent attacks of Inematuria, 
with pain in the right loin and groin. Renal calculus being suspected 
the right kidney was exposed, palpated; and punctured, but no abnor- 
mality was found. The patient was better for a time, but the symp- 
toms returned in the course of a month, although permanent improve- 
ment subsequently ensued. The case was considered an example of 
some complicated form of neurosis. 

Under the designation of hsematuric nephralgia, A. Sabatier'^ has 
reported the case of a woman, thirty years old, who for seven or eight 
years had had attacks of oppression, with cedema of the lower extremi- 
ties, especially on the right side, and a painful swelling in the right 
flank. The urine was at first chocolate colored and contained blood, 
but no tubercle bacilli. Later there developed headache, vomiting, 
nausea, and pain in the right flank. On palpation over the right kid- 
ney pain was induced, but no tumor could be distinguished. The urine 
was now scanty and bloody. An attack of urfemia occurred and was 
relieved by bleeding. The hsematuria became gradually more marked, 
clots at times appearing in the urine, but the general health remained 
good. The pain in the right loin increased to such a degree as to pre- 
vent recumbency on that side. It was induced by walking and by 
inclination of the body to the right side, and it radiated in paroxysms 
to the ureter, the bladder and the lower extremities. The symp- 
toms were thought to be due to calculous pyelitis, the stone occluding 
the ureter from time to time. Accordingly, operation was decided 
upon and the kidney was exposed through a lumbar incision and divided 
down to its pelvis, but no stone or neoplasm was discovered, although 
a sound was introduced into the ureter. On account of the profuse 
hemorrhage, and with a view of causing obliteration of the ureter in 
case that structure was the seat of the lesion, tlie kidney was removed. 
The patient made a speedy recovery, and the hemorrhage had not 
recurred two years after operation. Examination of the removed 
organ disclosed no abnormality. 

M. Schede'’ has reported the case of a robust man, flfty years old, 
without hereditary predisposition, in whom hsematuria appeared in the 
sequence of the ingestion of a cold drink. There was at flrst a sense 
of coldness in the left lumbar region, and later transient pain of 
moderate severity in this situation and in the bladder. The bleeding 
recurred when the patient assumed the erect posture and ceased in the 
recumbent posture. It grew progressively more marked until it could 
no longer be prevented by even the most absolute rest. The patient 
had been kept in bed for four weeks, but the urine had been continu- 
ously bloody for one week. The general condition had not suffered 
greatly, although there was slight wasting. There was no fever. 

1 Lancet, April 20, 1889. 2 Eevue de Chirurgie, 1889, lx. p. 62. 

3 Jahrbuch der Hamburger Staatskrankenanstalten, I. Jahrgang, 1889, p. 235. 
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Neither kidney could be made out on palpation, and nothing abnormal 
■was found on examination of the bladder with the aid of the sound 
and the endoscope. The urine contained red and white blood corpus- 
cles and ciliated epithelial cells. Styptics were administered, but with- 
out relief. Three possibilities were considered : 1. A calculus in the 

pelvis of the kidney causing erosion of the bloodvessel. 2. Primary 
miliary tuberculosis. 3. Beginning malignant disease. 

On account of the persistence of the hemorrhage operation was 
decided upon, and in order to determine if possible which kidney was 
the seat of the disease suprapubic c3^stotomy was performed, and each 
ureter catheterized. By this means it was learned that the blood came 
from the left kidney. Accordingly, this organ was exposed, hut it 
was found normal in form and size, and neither stone nor tumor could 
be detected, even after incision of the renal pelvis. It was decided 
that in order to prevent further hemorrhage it would be best to remove 
the kidney, and this was done. The wound united without complication 
and the hffimaturia was not repeated. The removed kidney was found 
to be friable and anjemic, and the seat of small petechire. Microscopic 
examination disclosed the presence of isolated, almost disintegrated 
tube casts, covered with red blood corpuscles. 

Schede suggests the name of local luemophilia for the condition, hut 
it seems not impossible that the kidney was the seat of an inflamma- 
tory process. 

Under the title of renal hmmophilia, H. Senator' describes a case of 
hsematuria of two and one-quarter years’ standing in a girl, nine- 
teen years old. At first the urine was discolored in connection with 
menstruation, and at this time it contained only hremoglobin, but no 
red blood corpuscles. Later red blood corpuscles made their appear- 
ance, and the luematuria occurred independently of menstruation and 
without pain. There was slight increase in the frequency of micturi- 
tion, but no bearing down or tenesmus, Ancemia and slight cough 
suggested the possibility of tuberculosis, but there was no fever and 
little wasting. 

The case was looked upon as one of hremophilia, as the patient had 
four brothers and sisters who exhibited a marked tendency to epistaxis, 
while the father had from youth suffered from the same condition and 
also from haemoptysis without evidence of disease of the lungs, and 
eleven of his brothers and sisters, as well as other and more distant 
relatives also suffered from epistaxis, and among the women profuse 
menstruation was common. 

Physical examination failed to disclose any evidence of visceral dis- 
ease, while with the aid of the cystoscope blood could be seen entering 
the bladder from the right ureter. As the patient was growing pro- 
gressively worse, and in order to avert a fatal issue, the right kidney 
was removed. The urine was bloody for a day or two after the opera- 
tion, but thereafter it became and remained clear. The wound healed 
without complication, and the patient was dismissed as well after four 
weeks. On microscopic examination extravasations of blood were 


■ Verhandlungen der Berliner medicinischen Gesellschaft aus dem Gesellsehansjahre, 1890 ; 
Separat-abdruck aus der Berliner klinischen Wochenschria, 1891, B. xxi. p. 293. 
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found in the removed organ, and lesions of slight circumscribed inter- 
stitial nephritis — a condition thought to be characteristic of hssmo- 
philia. Senator considers hsemophilia a congenital hereditary tendency 
to hemorrhage, which may be local as well as general. 

This case must be considered as one of nephritis rather than one of 
hEemophilia in the strict sense of the word, as the patient herself ex- 
hibited no undue tendency to hemorrhage apart from the hsematiiria, 
and the histological examination revealed the lesions of the former 
condition. 

Robert Abbe' exhibited to the Section on General Surgery of the 
New York Academy of Medicine a patient who, five years previously, 
had begun to suffer from renal colic and hsematuria, which continued 
for two years. The hemorrhage had recurred within six weeks, and 
cystoscopic examination showed that the blood came from the right 
ureter. The right kidney was exposed and found normal. It was 
stripped of its capsule and fifteen punctures made at different places 
on the convexity of the organ. At one point only was any sense of 
abnormality appreciated. In this situation the kidney was incised 
and a finger introduced into the pelvis of the organ. No stone was 
found, but the finger came in contact with a gritty point, which it was 
thought might have corresponded to the papilla of one of the pyramids. 
The wound was closed without further intervention and the patient 
was thereafter free from pain and hsematiiria. 

F. Legueu^ reports the case of a man, twenty-six years old, with a 
neuropathic history, who suffered from recurrent attacks of pain in 
the left iliac region, generally attended with hcematuria, and superin- 
duced by exercise and coitus. On examination the left kidney Avas 
found to be tender and slightly increased in size. The organ was ex- 
posed and found slightly depressed and mobile. It was freed from its 
capsule and grasped between the fingers, but no abnormality was 
detected. Temporary relief followed, but death took place in the 
course of two months. The condition Avas looked upon as one of idio- 
pathic renal neuralgia in a neuropathic subject. 

Albert L. Stavely^ I’eports two cases of hsematuria in which the 
bleeding ceased in the sequence of an incision of the kidney from 
Avhich ureteral catheterization showed the blood to be derived. One of 
the patients Avas a woman, thirty-nine years old, with a family history 
of tuberculosis and symptoms of the same disease, who for five years 
had had intermittent hsematuria of increasing severity. The urine 
contained blood, but no tubercle bacilli could be found. Blood was 
obtained from the left ureter Avith the aid of a catheter. The bladder 
had to be incised to gain access to the right ureter. The former 
appeared healthy, Avhile the urine from the latter contained a trace of 
blood. The left kidney was exposed and presented an area of doubtful 
fluctuation along its convex border, but when an incision was made 
doAvn to the pelvis of the organ careful inspection failed to disclose 


1 Medical Record, May 16, 1891, p. 573. 

- Annales des Jlaladies des Organes Genito-Urinaires, August, September, November, 1891. 
3 Bulletin of the Johns Hopkins Hospital, March, 1893, p. 25. 
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any disease. The htematuria ceased after a slight temporary recur- 
rence. 

The second case occurred in a woman, in whom the hsematuria had 
set in suddenly and had persisted intermittently for a year, growing 
progressively worse. The urine contained a large amount of albumin, 
numerous red blood corpuscles, a few leucocytes, a few large epithelial 
cells, but no casts. On catheterization blood was obtained from the 
left ureter, while the urine from the right ureter was clear. The left 
kidney was exposed and incised, but it presented no macroscopic 
evidence of disease. Histological examination of a bit of removed 
tissue, however, disclosed lesions of chronic nephritis. The urine con- 
tained albumin and blood for a time after the operation, but both 
eventually disappeared. 

J. Israek reports the case of a previously healthy woman, forty- 
two yeai’s old, without hereditary predisposition, in whom three weeks 
following an attack attended with severe pain in the left chest and 
a chill, hsematuria occurred and persisted for eleven days. Both 
kidneys were palpable, displaced downward, and apparently normal, 
the left being especially movable and tender. The urine contained 
red blood corpuscles and renal epithelium. On cystoscopic examina- 
tion blood was seen escaping from the left ureter. On account of a 
possibility of the presence of a small tumor the kidney was exposed 
and incised freely, but no abnormalitj'' was found. The halves of the 
kidney were united by suture and the organ was replaced, and primary 
union took place. The hsematuria continued freely for three days, but 
thereafter it began to subside. On the seventh day only traces of 
blood were present in the urine, on the eleventh day none whatever, 
and on the thirteenth day none could be detected microscopically. 
There was no recurrence of the hsematuria and the patient remained 
well. Israel was inclined to attribute the favorable result in this case 
to the influence of the operation. 

A. Broca^ reports the case of a woman, twenty-eight years old, 
who had suffered from hsematuria for sixteen months, together with 
dull pain in the loins, greater on the right. The urine contained blood, 
casts, crystals, but no tubercle bacilli. Tuberculosis or neoplasm was 
suspected, and accordingly the right kidney was exposed, its capsule 
removed and the organ carefully palpated, but no abnormality was 
found. The first micturition following the operation was bloody, but 
subsequently the urine was clear for at least three years. 

L. Picque and Th. Reblaub® have reported the case of a woman, 
seventy-six years old, who had suffered from hrematuria for four 
months.^ On examination the left loin was found the seat of pain on 
percussion, and a large body was appreciable on palpation. When 
viewed with the cystoscope the bladder appeared to contain a neoplasm, 
but this proved to be a collection of blood clot, and after its removal 
the hemorrhage ceased. The left kidney was, nevertheless, exposed, 
and on removal of its fatty capsule exhibited a voluminous cyst at its 
inferior pole. This was evacuated and its walls excised. No other 
lesion was found on careful palpation, and on section the kidney appeared 

1 ArcMv filT kllnisohe Chirurgle, 1894, Bd. slvii. p. 428. 

- Annales des Maladies des Organes Genito-Urinaires, December, 1894, p. 881. 

5 Neuvifeme CongrSs de Chirurgie, Paris, 1895, p. 530. 
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perfectly normal. Tho organ was returned to the abdominal cavity 
and perfect recovery ensued. 

At a later date Picque' reported that hmmaturia returned after an 
interval of three years. Cystoscopic examination now disclosed the 
presence of a tumor in the bladder near the mouth of the right ureter. 
Suprapubic cystotomy was performed and the tumor removed. Recov- 
ery ensued. 

Picque and Reblaub have reported also the case of a woman, thirty- 
nine years old, seen in the service of Professor Guy on, who had 
suffered from hsematuria for eighteen months and from shooting pains 
in the right loin for seven months. On examination the right kidney 
seemed enlarged and mobile and slightly irregular on its surface, as 
well as tender. With the aid of the cystoscope blood was seen to 
escape from the right ureter on pressure over the right kidney. The 
urine contained a large number of red blood corpuscles and epithelial 
cells from the bladder, but no tubercle bacilli. The presence of a 
neoplasm being suspected the kidney was exposed, but no abnormality 
was found and the organ was replaced. The urine became clear on the 
day after the operation, and remained so thereafter. 

Picque and Reblaub were inclined to look upon the hsematuria as of 
vasomotor origin and comparable to the hsemoptysis and epistaxis 
observed in hysterical individuals. 

Thomas Oliver’ has related the case of a sailor presenting profuse 
hsematuria, with pain in the left loin. The bladder being found normal 
on examination, the left kidney was exposed, probed, cut, and examined, 
but no stone was found. The organ was replaced, but the patient failed 
to rally. At autopsy no microscopic evidence of disease could be 
detected, but histological examination disclosed lesions of interstitial 
nephritis. 

In another case cited by Oliver, a man, fifty-four years old, suffered 
from paroxysmal pain in the right loin, with htematuria. When the 
right kidney was exposed it was found greatly shrivelled, but no cal- 
culus could be detected with the aid of a needle. The hrematuria ceased 
in the course of a few days, and there was no return during the remain- 
ing seven or eight years of the patient’s life. 

George Elb’ reports the case of a man, twenty-two years old, who 
had two attacks of hsematuria a year apart. On cystoscopic examina- 
tion the blood was seen to come from the left ureter, while the urine from 
the right ureter was clear. The left kidney, when removed, presented 
no lesion, and there was no further return of thehsematuria. This case 
is reported — as one of angioneurotic hsematuria — also by G. Klemperer* 
in the course of a paper on “ Hemorrhage from Healthy Kidneys,” 
read before the Berlin Society for Internal Medicine. In the discussion 
of this communication Kitze® stated that he had operated upon seven 
cases of “ essential hsematuria,” dividing the kidney in three and 
removing it in four. Recovery ensued in aU. 

P. Guyon® reports the case of a man, twenty-six years old, with a 

1 Bulletin et Mfimolres de la Socifitfi de Chirurgie de Paris, 1898, vol. xxiv. p. 594. 

= International Clinics, 1895, vol. iii. 5tli series, p. 59. 

3 Inaugural Dissertation, Berlin, 1896. 

* Deutsche medioinische Wochenschrift, February 25, March 4, 1897. 

5 Vereins-heilage der Deutschen medicinischen Wochenschrift, February 18, 1897. p. 54 . 

* Annales des Maladies des Organes Genito-Urinaires, February, 1897, p. 113 . 
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history of malarial fever, who suffered from three attacks of hsematuria 
in the course of nineteen mouths. On examination the right kidney 
appeared enlarged and irregular, and with the aid of the cystoscope 
blood could be seen coming from the right ureter. The urine was 
purulent and contained tubercle bacilli. On rectal examination nodules 
could be felt at the base of the prostate gland. The right kidney was 
thought to be tuberculous, and accordingly it was exposed and divided. 
In spite, however, of most careful search no lesion could be found and 
the organ was sutured and replaced. 

Guyon reports also the case of a woman, thirty-five years old, who 
suffered from htematuria during her second and third pregnancies, with 
a recurrence while nursing the last child. There was pain in the right 
loin and the corresponding kidney appeared enlarged and irregular. 
Lactation was suspended and the hiematuria ceased at once. The right 
kidnej^ being thought to be carcinomatous, was exposed, found normal, 
and replaced. There was no return of the bleeding. Guyon believed 
the ha3maturia to be the result of congestion of the kidney. 

De Keersmaecker’ reports the case of a woman, forty- three years 
old, who had suffered for many years from painful micturition, and 
for two years from hsematuria in varying degree. The urine contained 
blood cells, but no tubercle bacilli or tube casts or renal elements. On 
cystoscopic examination the bladder was found normal, but the ureteral 
orifices could not be seen. A catheter was, however, introduced into 
each ureter and it was found that the blood came from the left kidney. 
As this organ appeared enlarged, it was exposed, found mobile, and 
removed. There was no subsequent return of the hajmaturia. The 
organ was found the seat of chronic nephritis. 

Debaisieux* has reported the case of a woman, twenty yeai's old, 
who for six months following an attack of influenza suffered from 
hssmaturia, with colicky pain in the left half of the abdomen, loin, and 
iliac fossa. The urine contained blood cells and a corresponding 
amount of albumin, but no casts or crystals. The presence of a cal- 
culus or a neoplasm being suspected, the kidney was exposed, incised, 
and examined, and two translucent prominences, as large as a pin- 
head, were detected on the mucous membrane of the renal pelvis. The 
urine became clear three days following the operation, and was still so 
two and one-half years later. 

In discussing the report of this case, Dandois^ related the case of a 
woman, thirty years old, suffering from hsematuria of sudden onset, 
with colicky pain in the right loin. Nephrotomy was performed, and 
the kidney found only the seat of congestion. The bleeding and the 
pain ceased and did not return. The further course of the case proved 
that the patient had been pregnant for one week before the occurrence 
of the hffimaturia. 

Gallet* referred to a case of mobile kidnej’^ with htematuria in which 
relief was afforded by nephropexy. 

]\I. L. Harris" reports the case of a farmer, fifty years old, who had 
suffered from hffimaturia for three years. Cystoscopic examination 
showed that the blood came from the left ureter. The urine contained 
blood corpuscles and a small amotint of albumin, but no tube ’casts. 

' Annales de la Socifite Beige de Ctiirurgie, 1897, p. 159. 

- Ibid., p. 205. 3 Ibid., p. 215. * Ibid., p. 219. 

*> Philadelphia Medical Journal, March 19, 1898, p. 508. 



eshnbe: unilateral renal hematuria. 645 


The condition was thought to depend upon an angioma of Jhe renal 
pelvis or of the kidney itself, or to be one of angioneurotic hsematuria. 
Medicinal treatment failing to yield relief, the kidney was exposed, 
but found normal in every respect. Nevertheless, the organ was 
divided, but no abnormality was found. The kidney was united and 
replaced, and the urine gradually became clear and remained so. 

Genouville' reports the case of a man, fifty-one years old, who for 
a year suffered from attacks of pain in the right loin suggestive of 
renal colic, and the later of which were followed by hsematuria. On 
cystoscopic examination the bladder presented a normal appearance, 
but blood was seen issuing from the right ureter. A. diagnosis of cal- 
culus or neoplasm was made, but the corresponding kidney was exposed, 
found irregular on its surface, elongated, flattened, and empty. Removal 
of the renal capsule was readily effected, but bleeding followed. The 
kidney was divided and the parenchyma found of varying thickness, 
with some fragments of false membrane in the renal pelvis. The con- 
dition was looked upon as one of secondary hydronephrosis. At a 
later date nephrectomy was performed and there was no recurrence 
of the hiBmaturia. 

Genouville reports a second case, in a man, thirty-five years old, 
who suffered from hsematuria, with pain at first in the left and later in 
the right loin. The urine at first contained little blood and no albumin, 
but later albumin and tube casts also were found present. The blood 
was observed to come from the right ureter, and the corresponding 
kidney was exposed and found large and hypersemic. The oi’gan was 
incised, but only capsular adhesions were found. There was no hsema- 
turia for a year and a half after the operation, but there was at this 
time for two or three days a copious admixture of blood with the urine, 
which again contained albumin and tube casts. 

Genouville refers further to two cases of profuse hsematuria with 
pain in the loin, the blood coming from the right kidney. When 
exposed the organ was found only mobile, no lesion being appreeiable 
on incision. Relief followed nephropexy. 

Demons^ has reported the case of a woman, twenty-four years old, 
who had an attack of colicky pain in the left lumbar region and two 
years later copious persistent hsematuria for a period of several weeks. 
On deep palpation the left kidney was found tender, but not enlarged 
or displaced. On cystoscopic examination blood was seen escaping 
from the left ureter. When the kidney was exposed subcapsular ecchy- 
imoses and cicatricial depressions came into view. The organ was 
incised, the cortical tissue found denser than normal, and the renal 
substance presented a yellowish tint. Nephrectomy was decided upon 
and performed and there was no return of the hsematuria. Histolog- 
ical examination disclosed sclerotic changes involving especially the 
glomeruli and the collecting tubules, 

Louraeau* has reported the case of a woman, thirty-two years old, 
subject to rheumatic pains and nasal and hemorrhoidal bleeding, Avho 
offered at first from several slight attacks of hsematuria under the 
influence of cold, and thirteen months later from persistent hsematuria 

’ Annales des Maladies des Organes Genito-Urinaires, 1898, p. 449. 

- XU. Congrts de Chirurgle, Paris, 1898, p. 408. 

3 Ibid., 1898, p. 413. 
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for a period of seven montlis, together with slight pain in the left groin 
and tenderness on palpation of this region. The urine was found free 
from tubercle bacilli. On cj'stoscopic examination blood was seen 
escaping from the left ureter. When exposed the kidney appeared 
congested and it was divided, hut no lesion was apparent, and the 
organ was replaced. There had been no return of the hrematuria at 
the time of report, four months after operation, and reference is made 
to the case also at a later date.* 

Debersaques' reports the case of a fisherman, thirty-eight years old, 
who suffered for twenty years from pain in the left loin, for eight years 
from intermittent hjematuria, and for three years from violent and 
paroxysmal pain in the left loin, inguinal region, and genitalia. Micro- 
scopic examination disclosed the presence of blood corpuscles in the 
urine. On palpation in narcosis the left kidney was found slightly 
mobile, and pressure caused slight pain. The organ was exposed and 
incised aud found congested. A sound was introduced into the ureter, 
but no abnormality could be detected. The htematuria ceased after 
the first day following the operation. 

Poirier^ has reported the case of a woman, forty-eight years old, 
who for three mouths had suffered from hrematuria, with rapid emacia- 
tion and general lassitude. The urine contained a considerable amount 
of albumin and a large number of red blood corpuscles. On cysto- 
scopic examination pure blood could be seen escaping from the right 
ureter into the bladder. The presence of a renal calculus was sus- 
pected, and accordingly the kidney was exposed and incised. The 
organ was normal in size, lobulated, granular, and cystic, but no foreign 
body was found. Nephrectomy was performed. The urine contained 
much less albumin after the operation and no red blood corpuscles. 
On histological examination lesions of chronic nephritis were found. 
Three months later the patient was seized with symptoms of asthma 
aud pulmonary congestion, and death resulted, it is supposed, in conse- 
quence of a lighting up of disease in the remaining kidney. 

Pousson* has reported the case of a woman, twenty-three old year’s 
who for five months had had hsematuria at progressive!}' shorter inter- 
vals and in gradually increasing degree. On palpation the right kidney 
was found displaced and enlarged, but not painful. On cystoscopic 
examination the urine from the right ureter Could be seen to be bloody. 
In addition to red and white blood corpuscles, it contained albumin 
and tube casts, but no tubercle bacilli. The condition was, neverthe- 
less, thought to be dependent upon primary renal tuberculosis or upon 
epithelioma of the pelvis of the kidney. Accordingly the organ was 
exposed and divided down to its pelvis. The kidney presented an irregu- 
larly hypertemic and ansemic appearance, and its removal was decided 
upon and effected. On histological examination there were found 
lesions of chronic nephritis. The hrematuria did not recur, although 
the urine continued to contain a trace of albumin. 

PotheraP has reported the case of a woman, fifty-two years old, 
who for eighteen months had been suffering from profuse hrematuria, 

’ L’ Association Franpaise d’Urologie, Paris, 1900, p. 125. 

- Annaies de la Soci6t4 Beige de Chirurgie, July, 189S. 

“ Bulletin et M4moires de la Soci6t4 de Chirurgie de Paris, 1898, ssiv. pp. 462, 593. 

* Ibid., p. 590. 5 Ibid., p. 634. 
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resulting in ansemia and compelling tlie patient to remain in bed. On 
examination the right kidney was found enlarged, displaced downward, 
and nodular; The urine contained albumin in small amount. The 
presence of a neoplasm being suspected, the kidney was exposed and 
removed. For four days after the operation the patient suffered from 
anuria. This was temporarily relieved, but it gradually returned and 
death resulted from uraemia. On histological examination the removed 
organ presented lesions of an inflammatory character, and the condi- 
tion was considered one of chronic interstitial nephritis, the disease, 
however, being more pronounced on the left side. 

T. Rovsing' reports four cases of hsematuria in which the bleeding 
ceased in the sequence of nephrotomy. The first occurred in a woman, 
twenty-one years old, who from the age of sixteen had suffered from 
attacks of pain in the right side of the abdomen that were considered 
to be due to appendicitis, but with which later hsematuria became asso- 
ciated. On cystoscopic examination blood was seen escaping from 
the right ureter. The urine contained blood corpuscles, but no tubercle 
bacilli or other bacteria. On making an incision in the right lumbar 
region the kidney was found adherent in its upper third and this pre- 
sented a bluish-red appearance, as did also a section of the organ when 
divided from its convex border. No other abnormality was found. 
On the following day the urine was slightly mixed with blood, but on 
the third day it was quite clear, and from the eighth day it was entirely 
free from blood. There had been no recurrence of the htematuria in 
eighteen months. Microscopic examination of a bit of tissue removed 
from the kidney disclosed venous and capillary stasis, in places with 
small circumscribed areas of necrosis not cuneiform in shape, fresh 
thrombi in the straight arteries, extravasations of blood in Bowman’s 
capsules, and hyaline casts in the convoluted tubules. The bleeding 
and the changes in the upper third of the kidney were thought to be 
due to compression of the organ between the liver and the ribs as a 
result of tight lacing, the operation freeing adhesions and releasing the 
organ. 

The second case occurred in a woman, fifty-six years old, who, after 
hard work and heavy lifting, at the age of forty-four noticed the pres- 
ence of blood in the urine. The hsematuria was repeated ten years 
later and again sixteen days before coming under observation. The 
patient was pallid, emaciated, and cachectic-looking. In the right loin 
could be felt a large, hard tumor, which was thought to be the enlarged 
kidney. On cystoscopic examination blood could be seen escaping 
from the right ureter. The urine contained blood cells and bacterium 
coli. Through an incision in the right loin the kidney was found dis- 
placed downward and occupying an oblique position, with its upper 
pole directed toward the vertebral column and its convex border for- 
ward and upward. The organ was divided from its convex border 
and presented a cyanotic appearance. No other lesion was discovered 
and the two halves were sutured, the kidney replaced, and the wound 
closed. The urine was clear on the following day, and eleven days 
later it no longer yielded the chemical reactions for blood. After the 
lapse of six days more the bacterium coli was present, but at the end of 
two months the urine was sterile. On microscopic examination of 

1 British Medical Journal, Novemher 19, 1898, p. 1547. 
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a bit of tiesue temoved from the kidney, venous and capillary stasis 
was found, with a number of bacilli in the straight tubes. In this case 
also the displacement of the kidney was attributed to tight lacing. 

The third case occurred in a man, forty-seven jmars old, who had 
for three months been suffering from hsematuria, with a dragging sen- 
sation in the left loin. Micturition was unattended with pain. The 
left epididymis was the seat of a flat, uneven infiltration. On cysto- 
scopic examination blood was seen issuing from the left ureter._ No 
tubercle bacilli or other bacteria and no crystals were found in the 
urine. A tumor or tuberculosis of the left kidney was suspected, but 
on exposure of this organ it was found situated high up under the 
diaphragm, but otherwise apparently normal in every respect, even 
after division. The right kidney also was found healthy. Hie urine 
contained blood for two days, but thereafter it was clear. 

In this case it is suggested that there was possibl)’" a small tuberculous 
focus that was overlooked, or some other lesion that underwent cure 
as a result of the incision. 

The fourth ease occurred in a woman, twent)'-eight years old, who 
had suffered for four years from pain in the left loin following physical 
exertion. After a severe exacerbation, in which the pain radiated 
toward the bladder and was attended with frequent vesical tenesmus, 
hsamaturia set in and persisted for six days, although subsequently the 
urine did not become entirely clear. Renal calculus was suspected, 
but in the absence of a positive diagnosis operation was not undertaken. 
The patient grew worse, and the pain more severe, and the left kidney 
became enlarged and displaced. Cystoscopic examination now showed 
turbid, bloody urine issuing from the left ureter. The urine contained 
blood corpuscles, epithelial cells, and bacterium coli. On operation 
the left kidney was found displaced downward, its pelvis dilated and 
the ureter bent on itself. On division of the kidney turbid, bloody 
urine escaped. The renal pelvis was irrigated, the wound sutured, and 
the organ fixed in place. The urine was clear on the second day after 
the operation. E.xaminatiou of a bit of tissue removed from the kid- 
ney showed this to be normal except for the presence of groups of 
bacteria in the straight tubes. 

T. Myles’ reports the case of a woman, twenty-six years old, who, 
shortly after a successful operation for the relief of hemorrhoids, was 
seized with recurrent attacks of dull, aching pain in the left side of 
the abdomen, occasionally attended with vomiting. Hsematuria set in 
and was attended with progressive emaciation and anremia. Both 
kidneys were movable, especially the left, and pressure over the latter 
caused suffering. The urine consisted of almost pnre blood, and it 
contained no tubercle bacilli. On cystoscopic examination blood was 
seen escaping from the left ureter. Rest and styptics failing to control 
the hemorrhage, the left kidney was exposed and found enlarged, con- 
gested, and lobulated. The pelvis of the kidney was incised and a 
long, flexible, metallic bougie was introduced into the ureter. No 
obstruction was found, and the calices were examined with the finger 
and the sound, but nothing abnormal -was detected. An exploring 
needle was plunged into the substance of the kidney in various situa- 
tions, but no lesion discovered. The kidney was fixed in position and 


* Medical Press and Circular, August 23, 1899, p. 179. 
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the wound closed, but the hsematuria persisted.^ Accordingly the kid- 
ney was removed twenty-three days after the primary operation and the 
hemorrhage thereafter ceased. On histological examination diffuse 
myxangiomatous change was found in the submucous tissues of the 
pelvis of the kidney, while the tissues of the kidney were the seat of 
but slight changes. 

E. Hurry Fenwick^ states that he has in numerous instances observed 
painless unilateral renal hsematuria in young persons, without the dis- 
covery on nephrotomy and digital exploration of the pelvis of the kid- 
ney of a cause for the hemorrhage. He reports two such cases in which 
when the kidney was opened and exposed to electric illumination a 
condition of papillary telangiectasis was found, and removal of which 
was followed by cessation of the hsematuria. 

The one patient was a woman, eighteen years old, who had suffered 
from intermittent hsematuria of five years’ standing, without the pres- 
ence in the urine of tube casts, tubercle bacilli, or cells from the renal 
pelvis. The possibility of hysteria and of calculus was taken into con- 
sideration. On cystoscopic examination blood was seen entering the 
bladder from the left ureter. The corresponding kidney was accord- 
ingly exposed, but nothing abnormal was found until the pelvis of the 
kidney was opened, when, under electric illumination, a tuft of con- 
geries of vessels was seen surrounding the apex of one renal papilla. 
This was removed and the hsematuria ceased and the patient recovered. 
A slight relapse occurred eighteen months later. 

The second patient was a woman, thirty years old, who had suffered 
from profuse hsematuria for fourteen days without apparent cause. 
No renal cells, fragments of new-growth, tubercle bacilli, or tube casts 
were found in the urine. Cystoscopic examination showed the 
bladder to be healthy, but blood could be seen entering from the left 
ureter. Accordingly the kidney was exposed and together with the 
renal pelvis and the ureter it was found normal, but on opening the 
pelvis a bright red varicose papilla came into view. This was scooped 
out, the kidney closed and replaced, and there was no return of the 
hemorrhage. 

Pousson^ reports two cases illustrating the influence of distention of 
the kidney in the causation of hsematuria. One occurred in a laun- 
dress, aged twenty-nine years, who suffered from pain in the loin, with 
hsematuria. On examination the left kidney was found enlarged and 
painful. With the aid of the cystoscope blood was seen coming from 
the left ureter. The condition was thought to be dependent upon 
obstruction of the ureter by a calculus. The kidney was exposed, 
found to be enlarged, and uronephrotic. It was opened and much 
fluid escaped. A valve-like fold of the mucous membrane was found 
at the mouth of the ureter. This was divided and the wound closed, 
the kidney being sutured in place. The hsematuria ceased, but infec- 
tion of the wound resulted and the kidney was subsequently removed. 

The second case occurred in a man, thirty-six years old, who had 
exhibited vague symptoms of renal colic at the age of twelve and 
hsematuria at thirty. On examination the left kidney was found 
slightly enlarged and painful on pressure. With the aid of the cysto- 
scope blood was observed escaping freely from the left ureter. Primary 

' British Medical Journal, February 3, 1900, p. 248. 

* L’ Association Pranpaise d’Urologie, Paris, 1900, p. 100. 
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renal tuberculosis being suspected the corresponding kidney was exposed 
and found enlarged and fluctuating. On incision a round calculus 
extending into the ureter was disclosed. The renal tissue was stretched 
and thinned. Nephrectomy was performed. 

J. Albarran' reports a case of hsematuria attributed to unrecognized 
nephritis. The patient was a man, fifty-three years old, with pain 
in the right loin, radiating in the course of the ureter and attended 
with the presence of a small amount of albumin and at times red blood 
corpuscles in the urine. In conjunction with an exacerbation of pain 
copious hsematuria occurred, and on cystoscopic examination blood 
was seen coming from the right ureter. A diagnosis of nephritis was 
made. On exposure of the kidney the organ was found enlarged, 
hypertemic, and adherent, and when divided it appeared healtliy except 
for the presence of a grayish nodule, the size of a miliet-seed, at the 
base of a pyramid. This was enucleated and found to present the 
lesions of chronic nephritis. There was no return of the bleeding. 

. Loumeau^ refers to a case of ha 3 maturia in a woman, thirty-four 
j^ears old, in whom the blood came from the left kidney. The condi- 
tion was thought to be due to primarj’' tuberculosis, and as a last 
resort nephrectomy was performed. The hemorrhage ceased, but 
uraemic symptoms developed and death resulted in the course of fifteen 
days. 

0. Pasteau^ reports the case of a woman, forty-four 3 'ears old, who 
complained of pain in the right lumbar region and presented signs of 
downward displacement of the kidney, later attended with hajmaturia. 
The kidney was exposed and sutured in its proper position. Mild 
attacks of pain, nevertheless, occurred, but there was no return of the 
haematuria. 

Granville MacGowan’ reports the case of a man, thirty-five years 
old, who, after lifting a heavy weight eight years previously, had an 
attack of profuse haematuria, which ceased spontaneously in the course 
of several days. Within two months the haematuria had returned and 
was becoming profuse. On cystoscopic examination the bladder was 
found normal, but blood could be seen coming from the right ureter. 
Suprapubic cystotomy was first performed, and later the right kidney 
was exposed and removed, although no lesion was found. The patient 
recovered and the condition was attributed to a general purpuric state. 

F. SuteP reports the case of a woman, thirtj^-two j’ears old, with 
an hereditary predisposition to tuberculosis, whose urine, passed without 
difficulty, had been turbid and bloody for a year and a half. On 
examination _ tenderness was elicited over the situation of the left kid- 
ney,without increased resistance or tumefaction. The urine contained 
blood corpuscles and squamous epithelial cells, but no renal elements 
and no tubercle bacilli. With the aid of the cystoscope the bladder 
was found to be normal, but bloody urine could be seen entering 
from the left ureter. Tumor or tuberculosis being suspected, lumbar 
nephrectomy was undertaken and successfully performed. The removed 
organ was found to be entirely normal, but the renal pelvis and the 
adjacent ureter were the seat of disseminated miliary telangiectasis. 

1 L’ Association Franpaise d’Drologle, Paris, 1900, p. 100. 
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A. T. Oabot^ reports the case of a woman, forty-three years old, 
who had on several occasions had profuse hsematuria, the only possible 
cause for which that could be found was downward displacement of the 
right kidney. Other measures failing to afford relief the suspected 
organ was exposed and restored to its proper position, and there was 
no further recurrence of the bleeding. 

W. H. Jalland^ relates the case of a man, thirty years old, who 
had for some time been suffering from pain over the right kidney, with 
frequent attacks of hsematuria, and had also passed several small frag- 
ments of uric acid calculi. The pain increasing in severity, the right 
kidney was exposed and punctured in five or six places, but no stone 
could be detected. The organ was replaced, the wound healed, and 
there was no return of pain or of hjematuria. 

I have, for convenience of study, arranged the cases considered in 
this communication in tabular form. (See pages 652 and 653.) 

An analysis of the 48 cases comprised in this tabulation yields the 
following results : 

Sex. The sex is mentioned in 47 — 31 females, 16 males. 

The condition thus appears to be more common in women than in 
men. The cause for this preponderance may, perhaps, be found to 
reside in the greater frequency of neurotic disorders in women, of dis- 
placements of the kidney, and of circulatory derangements due to con- 
striction of the waist by clothing, or in disorders associated with 
pregnancy and lactation. 

Age. The age of the patient is mentioned in 45 cases, the youngest 
being eighteen, the oldest seventy-six, the average thirty-six years. 
The distribution according to decades is as follows : 


Cases. 

From 10 to 19 years 2 

“ 20 to 29 “ 12 

“ 30 to 39 “ 15 

" 40 to 49 “ 

“ 60 to 59 “ ’7 

“ 70to79 ! ! 1 


The great majority of cases— 60 per cent.— are thus seen to come 
under observation during the most active period of life, that is, between 
the twentieth and the thirty-ninth year. 

Kidney Affected. The bleeding came from the left kidney in 23 
cases, and from the right kidney in 25 cases. This practical equality 
in the involvement of the two kidneys indicates that the disorder is 
not dependent upon local anatomical conditions. 

Clinical Diagnosis. In almost all of the cases in which a diag- 
nosis was recorded calculus or neoplasm or tuberculosis was suspected : 
in 1 nephritis, in 1 hssmophilia, in 1 hysteria, and in 1 angioma or 
angioneurosis. 

^ Boston Medical and Surgical Journal, March 6, 1902, p. 243. 

- Lancet, May 3, 1902, p. 1280. 
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Tabulation of Cases of Unilateral Renal Hasmaturia. 


Reporter, g 

ex 

md 

age 

Sidney 

iffected 

Clinical 

diagnosis. 

Operation. 

Morbid anatomy. 

Result. 

Durham, 

F. 

Right 

Calculus. 

1. Kidney 

No abnormality. 

Death. 


43 


exposed ; 

2. Nephrec- 
tomy. 

Kidney ex- 
posed; pelyis 




Lauenstein, 

M, 

Eight 


No abnormality. 

Recov- 

47 


ery. 





opened ; kid- 







ney punc- 







turcd. 



Anderson, 

F. 

Right 

Calculus. 

Kidney pal- 

No abnormality. 



24 



pated. punc- 







tured. 



Sahatier, 

F. 

Right 

Calculous 

Nephrotomy, 

No abnormality. 

If 

Schede, 

30 


pyelitis. 

nephrectomy 


M. 

Left 

Calculous 1 Nephrectomy 

Kidney friable, 



50 


tubercu- 
losis or 

1 

ancemic, sent of 
petechial. 





malignant 






disease. 




Senator, 

F 

Eight 

Haamo- 

Nephrectomy 

Nephritis. 



19 


philia. 


Ahbe, 

... 

Right 

Decapsula- 

Gritty point at 

If 





tlon, punc- 
ture. 

pa|nlla of pyra- 


Legueu, 

M. 

Left . 


Decapsula- 

tion. 

Kidney displaced 
and movable. 

Death. 

26 



Stayely, 

F. 

39 

F. 

Left 


Nephrotomy. 

No abnormality. 

Recov- 

Stayely, 

Left 

Neoplasm. 

Nephrotomy. 

NcphriliB. 

ery. 

II 

Israel, 

P. 

42 

F. 

Left 

Neoplasm. 

Nephrotomy. 

No abnormality. 

11 

Broca, 

Right 

Tuhercu- 

Decapsula- 

No abnormality. 

II 


23 


losls or 

tion, palpa- 


Picque and 

F. 

Left 

neoplasm. 

Jlalignant 

tion. 

Decapsula- 

Cyst of kidney. 

If 

Reblaub, 

76 


disease. 

tion, eyacu- 






atiou of cyst. 







excision of 
cyst wall. 



Picque and 
Reblaub, 
Oliyer, 

F. 

39 

M. 

Right 

Left 

Neoplasm. 

nephrotomy. 
Kidney ex- 
. posed. 
'Kidney 

No abnormality. 

No abnormality. 

If 

Death, 

Oliyer, 

M. 



probed, 

nephrotomy. 



Right 


Kidney ex- 

Kidney shrivel- 

Recov- 

Elh, 

54 


posed. 

led. 

ery. 

M. 

Left 

Morphin- 

Nephrectomy 

No abnormality. 

Guyon, 

22 


ism. 




M. 

Right 

Tuhercu- 

Nephrotomy. 

No abnormality. 

II 

Guyon, 

26 

F. 

Right 

losis. 

Carcinoma. 

Kidney ex- 

No abnormality. 

II 

De Keers- 
maecker, 
Debaisleus, 

35 

F. 

43 

Left 


posed. 

Nephrectomy 

Chronic neph- 
ritis. 

If 

F. 

Left 

Neoplasm 

Nephrotomy. 

Minute trans- 

II 


20 


or calculus 

lucent 







prominences 
in pelvis of 


Dandois, 

F. 

Right 

Left 


Nephrotomy. 

Nephrotomy. 

kidney. 

Congestion. 

No abnormality. 

II 

Harris, 

30 

M. 

Angioma 01 

If 


50 


auRioneu- 







rotic 




Genouyille, 

M. 

51 

M 

Right 

Right 

hcematuria 
Calculus or 
neoplasm. 

1. Decapsula- 
tion, neph- 
rotomy ; 

2. Nephrec- 

tomy. 

Nephrotomy. 

False membrane 
in pelvis of 
kidney. 

Kidney large, 

II 

Recur- 

Genouyille, 



i 




hyperremic : 
capsular adhe- 

rence. 


1 



1 

sions. 



Pathological 

diagnosis. 


Neurosis. 


Haimaturic 
nephralgia. 
iLocal hemo- 
philia. 


Renal liremo- 
philia. 


Idiopathic 
renal neu- 
ralgia. 


Vasomotor 

disorder. 

Nephritis. 


Angioneu- 
rotic hcema- 
turia. 

Congestion ; 
laclation. 


Pregnancy. 


Secondary 

hydrone- 

phrosis. 
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Reporter, and Morbid anatomy. Result. 


Demons, F. 

24 

Loumeau, F. 

32 

Debersaques, M. 

38 


Nephrectomy Sclerosis of kid- Recov- 
ney. . ery. 

Nephrotomy. Congestion. “ 


Poirier, 

Pousson, 

Polherat, 

Rovsing, 

Rovsing, 

Rovsing, 


Rovsing, 


Fenwick, 

Fenwick, 

Pousson, 

Pousson, 

Albarran, 

Loumeau, 

Pasteau, 

MacGowan, 

Suter, 

Cabot, 

Jalland, 

Eshner, 


Nephrotomy; 

sound intro- 
duced into 
ureter. 

Calculus. Nephrectomy 

Primary Nephrotomy; 
renal tuber- nephrectomy. | 
culosis or 
epitheli- 
oma. 

Neoplasm. Nephrectomy 
Nephrotomy. 


Nephrotomy. 


Neoplasm, Nephrotomy, 
or tuber- 
culosis. 


Calculus. Nephrotomy. 


Hysteria or 
calculus. 


Calculus. 


Primary 

renaltuber- 

culosis. 


1. Pelvotomy, 
bougie intro- 
duced into 
ureter, punc- 
ture of kid- 
ney, neph- 
ropexy. 

2. Nephrec- ; 

tomy. 

Pelvotomy, 

telangiectasis 

removed. 

Pelvotomy, 

telangiectasis 

removed. 

1. Pelvotomy. 

2. Nephrec- 

tomy. 

Nephrectomy 


Congestion. 


Chronic neph- 
ritis. 

Chronic neph- 
ritis. 


Chronic neph- 
ritis. 

Kidney adher- 
ent, cyanotic, 
necrotic, 
thrombotic. 

Kidney displac’d, 
cyanotic. 

Kidney displac’d. 


Kidney displac’d, 
pelvis dilated, 
ureter bent, 
bacteria in 
straight tubules 
1. Kidney mov- 


Nephritis. Nephrotomy. 


Primary 
renal tuber- 
culosis. 
Nephro- 
pexy. 


Nephrectomy 


or tuber- 
culosis. 


able, enlarged, 

congested, 

lohulated. 

2. Myxangioma- 
tous change in 
renal pelvis. 


Papillary telan- 
giectasis. 

Recur- 

rence. 

Papillary telan- 
giectasis. 

Recov- 

ery, 

Kidney enlarged, 
uronepbrotic, 
valve-like fold 
in pelvis. 

Kidney enlarged, 
fluctuating cal- 
culus; renal tis- 
sue stretched. 

Kidney enlarged, 
hypereemic, ad- 
herent ; grayish 
nodule at base 
of pyramid. 

(1 

If 

If 

Death. 

Kidney displac’d. 

No abnormality. 

Recov- 

ery. 

fi 

Disseminated 
miliary telan- 
giectasis of 
renal pelvis. 

Kidney displac’d. 

If 

«{ 

No abnormality. 

<1 

No abnormality. 

If 


Compression 
by liver. 


Tight lacing. 

Possibly 
small un- 
observed 
tuberculous 
focus or 
other lesion. 
Kidney 
movable. 


Distention 
of kidney. 

Distention 
of kidney. 

Chronic 

nephritis. 


Urremia. 


General pur- 
puric state. 
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The diagnosis is exceedingly difficult and can be made only by 
excluding other causes of hsematuria. That the bleeding comes from 
one kidney alone can be demonstrated by cystoscopic examination or 
ureteral catheterization or direct inspection of the vesical orifices of. 
the ureters after cystotomy. 

Operative Procedure. The operation consisted in — 

Oases. 


Simple exposure of the kidney, probably ivith palpation in . . 4 

Exposure of the kidney, with puncture in 2 

“ “ “ with pelvotomy and puncture in . . . 1 

Nephropexy in 2 

Decapsulation of the kidney in 2 

" '• with puncture in 1 

Nephrotomy in 14 

Pelvotomy, with removal of telangiectases, in 2 

Decapsulation of the kiduey, with removal of a cyst, removal of the 

cyst wall, and nephrotomy. In 1 

Nephrotomy, with probing, in 2 

Nephrectomy in 10 

Exiwsure of the kidney at a primary operation, followed by nephrec- 
tomy at a secondary operation, in 1 

Nephrotomy and nephrectomy in 2 

Decapsulation of the kidney, with nephrotomy at a primary opera- 
tion, followed by nephrectomy at a secondary operation, in . .1 

Pelvotomy, with probing and puncture of the kidney and nephro- 
pexy at a primary operation, followed by nephrectomy at a second-. 

ary operation, in 1 

Pelvotomy at a primary operation, followed by nephrectomy at a 
secondary operation, in 1 


The preferable course of procedure would seem, after medicinal and 
other non -operative measures have failed to check the hemorrhage, to 
consist in exposure of the kidney, with incision of the organ itself or 
its pelvis or stripping of its capsule, and the removal of any local 
lesion, or the restoration of a displaced organ. Should the hrematuria, 
nevertheless, persist, nephrectomy may be resorted to as a final expe- 
dient. 

Result, Recovery ensued in 40 cases, death in 6, and recurrence 
in 2. Of course, it is possible that in some of the cases disease latent 
at the time of operation may have become manifest at a later date, 
and in others the cessation of the lujematuria may not have been per- 
manent. Nevertheless, the prognosis must be considered favorable 
with appropriate treatment. 

Morbid Anatomy. In 16 of the cases no lesion was discovered at 
operation, or at least was recorded, but failure in this direction does 
not necessarily imply absence of lesions, as in almost all of these, if 
not all, histological examination of tissue from the affected organ was 
not undertaken. Displacement or undue mobility of the kidney was 
present in 6 cases, renal congestion in 3, adhesions of the kidney in 2, 
inflammatory, degenerative, or other destructive lesions of the kidney 
in 11, alterations in the pelvis of the kidney in 9. It will be noted 
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that it is particularly in the earlier cases that the kidney is recorded 
as being healthy, while in almost all of the later cases structural 
changes are noted. 

Various explanations have been suggested for the hmmaturia in the 
cases under consideration, as well as for the cessation of the phenom- 
enon after simple exposure or manipulation or incision of the kidney. 
No doubt the cause is not the same in every case, as the evidence goes 
to show. In by far the larger number of cases in which histological 
examination has been undertaken lesions of an inflammatory character 
have been found. In some vascular changes or capsular adhesions have 
been noted. In a considerable number there has been mobility or dis- 
placement'll the kidney sufficient to give rise to circulatory disturb- 
ances. In some, perhaps, lesions were present, though not appreciable 
to the naked eye. Only exceptionally could .the kidney be considered 
healthy after histological examination. It is probable that none of the 
cases was an example of true hmmophilia. The suggestion of a vaso- 
motor or angioneurotic condition does not seem an adequate explana- 
tion, and for the present it must be confessed that in a certain number 
of cases the cause of the hsematuria, as well as its localization to one 
kidney, remains obscure. We are equally in Ihe dark as to the 
mechanism through which the bleeding is controlled in the sequence of 
mere exposure, manipulation, or even incision of the kidney. Perhaps 
we have here an analogy with the recovery that sometimes follows 
abdominal section in cases of tuberculous peritonitis. It has also been 
shown that the symptoms of nephritis may be relieved by division or 
stripping of the caspule of the kidney, or puncture of the organ, prob- 
ably through circulatory modifications thus brought about. A similar 
explanation may be applicable to the results of appropriate operation 
in the presence of adhesions or displacement, or mobility of the kidney. 

That the kidney may be the seat, of disease when thought to be 
healthy is shown by the demonstration made by Nicolich' before the 
meeting of the French Urological Society, October 24, . 1901, of a 
kidney from a patient operated upon with success for the relief of 
hsematuria designated essential and reported free from lesion, but 
which, on further examination, was found to present histological 
appearances of glomerulo-nephritis. 

A case that is interesting, among other things, from the therapeutic 
standpoint has been reported by J. Passet.’* The patient was a 
married woman, in whom hsematuria set in at the menstrual period 
and persisted beyond. The condition was thought to be due to detach- 
ment of a papilloma of the bladder. The urine was, on examination, 

' Annales des Maladies des Organes Genito-Urinaires, 1901, p. 1376. 

- Centralblatt fUr die Krankheiten der Harn- und Sexual-Organe, 1894, v. p. 397. 

VOL. 125, NO. 4.— APRIL, 1903. 43 
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found to contain only red and white blood corpuscles. The bleeding 
ceased after the injection of a solution of silver nitrate, but it recurred 
after an interval of nineteen months, following some emotional dis- 
turbance. The hsematuria now failed to yield to treatment, and the 
patient declined to submit to operation. Digital examination disclosed 
the presence of a coarsely granular and trabeculated area on the poste- 
rior wall of the bladder. The condition of the patient became so grave 
that operation was insisted on. Accordingly suprapnbic cystotomy 
was performed, but no lesion of the bladder was disclosed. On intro- 
ducing a catheter into each ureter blood was seen to escape from the 
right. The Inematnria ceased on the following day, without further 
manipulation. It returned, however, after the lapse of twenty-one 
months, but it ceased with rest in bed, and it had not returned eleven 
months later. The condition is believed to have been one of local 
hasmophilia. 

A somewhat analogous case has been reported by Potherat.’ The 
patient was a woman, thirty-three years old, who had suffered from 
profuse hfematuria for four years, and presented an anremic appear- 
ance. On examination it was thought that the kidneys were not in- 
creased in size, but rather smaller than normal. There was, however, 
slight pain in the right costo-vertebral angle on manipulation. On 
cystoscopic examination and ureteral catheterization blood was seen 
escaping from the right ureter. The urine contained albumin in con- 
siderable amount. Subsequent attempts at ureteral catheterization 
for the study of the urine from each kidney proved unsuccessful, but 
the hrematuria ceased and did not recur. 

In neither of these cases, it will be noted, was the suspected kidney 
exposed, so that no definite opinion can be formed as to whether it 
was diseased or not. The cases, though instances of unilateral renal 
hjematuria, are, therefore, not included in the foregoing tabulation. 

The following case can scarcely be considered one of unilateral 
renal hematuria, inasmuch as the hemorrhage failed to cease after the 
removal of the kidney suspected to be the source of the bleeding. Of 
course, the other kidney may have been the one at fault, but of this 
there is no evidence. 

At a meeting of the Soci6t6 de Chirurgie held June 8, 1898, Nimier’ 
reported the case of a young man, seventeen years old, who suffered 
from htematuria, with remissions, for four years following an injury 
to the left side of the abdomen. 

There had been colicky pain in the course of the left ureter, with 
tenderness on palpation. The urine contained numerous red blood 

’ Bulletin et Mtooires de la Eocietd de Chirurgie de Paris, 189S, p. 634. 

“ 1898, xxiv. p. 631; also Annales des Haladles des Organes Genito-Urinaires, 189S, 

p. 281. 
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corpuscles, a small number of leucocytes, but no bacteria or other para- 
sites. Nothing abnormal being found on cystoscopic examination, the 
left kidney was exposed and found indurated at its superior pole. The 
organ was incised and on section presented a grayish-yellow appear- 
ance. A neoplasm being suspected the kidney was removed, but the 
hcematuria persisted. On histological examination a slight degree of 
sclerosis of the kidney was found at one point only, with proliferation 
of embryonal cells. 

CoNCiiUSioNS. There occurs occasionally, in men and women alike, 
mostly at middle adult life, hemorrhage from a single kidney— from 
either with equal frequency, in many instances in consequence of 
demonstrable organic disorder, and in the remainder of obscure and 
undetermined origin. This hsematuria may cease after simple exposure 
of the kidney, or after nephropexy or nephrotomy, or in the failure of 
these after nephrectomy. 

Note. — Since the foregoing communication was read I have come 
across the report of an additional case in which slight mobility of the 
kidney was attended with profuse hsematuria.* A middle-aged woman 
presented herself on account of pain in the right loin, frequency of mic- 
turition, and hsematuria. Five years previously she had been seized 
with pain in the right loin, associated with the presence of a small 
amount of blood in the urine. Her medical attendant suspected the 
presence of a calculus, but no conclusive evidence was discoverable. 
Attacks of pain recurred, and hsematuria took place from time to time. 
There had been loss of weight and strength. Tenderness was present in 
the right loin, and the right kidney seemed larger than the left, and 
it moved more with respiration. The bladder was examined under 
ansesthesia, and was found healthy. The urine contained blood and 
pus cells, but no crystals, or casts, or tubercle bacilli. The right kidney 
was exposed, and found enlarged and congested. It was incised and 
explored, but no stone or obstruction or other abnormality was found. 
The organ was sutured in place. Recovery was uninterrupted, and 
there was no recurrence. 

In another case hsematuria of four years’ standing was associated with 
chronic parenchymatous nephritis, and ceased after operation on the kid- 
ney.^ The patient was a farmer, forty years old, who for four years had 
not noticed the urine to be dark in color, and an examination disclosed 
the presence of blood. The condition was thought to be dependent on 
the presence of a stone in the bladder. There was increased frequency 
of micturition, and the appearance was anssmic, but there had never 
been a chill or febrile attack, and there was no elevation of temperature 

' R. Earle Newton. Australasian Medical Gazette, December 23, 1902, p. 622. 

= C. H. Chetwood. Jledical News, February 7, 1903, p. 256. 
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and no evidence of pulmonary or cardiac lesion. The urine was uni- 
formly bloody. It contained red blood corpuscles, but no pus, no tube 
casts, and no tubercle bacilli. On palpation a slight amount of tender-, 
ness seemed present over the lower pole of the right kidney. The pros- 
tate gland was not enlarged, no atone could be detected in the bladder, 
and no lesion of the urethra discovered. On cystoscopic examination 
blood was seen issuing from the right ureter, while the urine from the 
left ureter was clear. The right kidney was, accordingly, exposed and 
divided, but the only abnormality found Avas a small indurated area on 
the anterior surface near the pelvis. This was incised and a small piece 
removed for microscopic examination. The blood disappeared from the 
urine in the course of three or four days, and it did not thereafter 
reappear. Histological study of the tissue removed disclosed the lesions 
of chronic parenchymatous nepiiritis. 


BENGE JONES ALBUMOSURIA, WITH PECULIAR NERVOUS 

PHENOMENA. 

By L. Napoleon Boston, A.M., M.D., 

BACTERIOLOGIST TO THE PHILADELPHIA HOSPITAL; DEMONSTBATOR-IN-CHARGE OF THE CLINICAL 
LABORATORIES OF THE MEDICO-CHIRDRGICAL COLLEGE, PHILADELPHIA. 

The attention that has been devoted to this subject during the past 
decade appears to warrant the recording of such cases ; and Avhile these 
reports ha^m been more or less isolated — nine occurring in America — 
and have appeared under a variety of titles, as osteomalacia, osteosar- 
coma, carcinoma of the bones, lymphatic leukremia, pernicious antemia, 
myxoedema, etc., the majority, and possibly all, have been associated 
with new-growths of the bony skeleton, which should probably be 
regarded as multiple myeloma. In three examples, with a revieAV of 
the literature, reported in collaboration with Dr. J. M. Anders,* de- 
formities of both the long and flat bones Avere detected ante-mortem 
in one of them ; in another there Avas considerable recent deformity at 
the site of the fracture of the ankle. 

The patient Avho forms the basis for this report first came under my 
care tAvo years ago, at Avhich time she was found to be suffering from 
gastro-intestinal catarrh. 

Mrs. L., widoAV, aged fifty years, housewife, and of American birth. 
Her family history gave nothing of interest. Had the diseases of 
childhood ; two children, both now living, the younger a daughter, 
aged twenty years. There had been a tumor developing in the left 
breast during the past eight years, and in 1898 this breast Avas removed 
by Dr. T. S. K. !Morton, Avho stated that the groAvth Avas a carcinoma^ 
but up to the present time there is no perceptible return of the trouble] 
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There have been repeated attacks of obstinate constipation, lasting 
from one to five days, at which times the abdomen became hard and 
nodular, and there were intense abdominal pains, accompanied by 
paroxysmal vomiting. Vomiting without' apparent cause has been a 
prominent feature, while both lancinating, dull, and boring pains 
arising in the back and pelvis and radiating to the umbilicus and pubes 
have comprised the most distressing symptoms during the past six 
months. There has often been a feeling of “ giving away ” of the left 
leg and the bones of the left pelvis while walking or when ascending 
the stairs. These pains were agonizing, compelling her to cling to the 
nearest object for support. 

Within the last five years her weight has been reduced from 185 
pounds to 95 pounds ; the greater portion of this loss has taken place 
during the past year, however. Together with the rapid loss of flesh 
and strength there developed oedema beneath the eyes, pallor of the 
skin and mucous surfaces, frequent attacks of urticaria, and cutaneous 
abscesses of the scalp and dorsal surface of the chest. 

Early in January, 1902, she received a fall, inflicting a lacerated 
wound of the occiput and rather severe contusion of the left shoulder. 
It was not until six weeks later that the peculiar urinary phenomenon 
(albumosuria) was detected. 

Neuralgic pains in the left shoulder which radiated to the left hand 
were most annoying, and often prevented sleep. There were, at times, 
numbness and a feeling of "pins and needles” in the left arm and 
hand. The left thigh, leg, and foot have also been painful, and at 
night these pains became cramp-like, causing muscular contraction. The 
great and adjacent toes of the left foot were anaesthetic to deep prick 
of a pin, and sensation was impaired over the inner surface of the foot 
and leg. Over these regions there was inability to distinguish between 
hot and cold. There was no apparent atrophy of either the foot or leg, 
and the muscles reacted normally. The left knee-jerk and the plantar 
reflex were decidedly increased, and ankle clonus was marked. Other 
reflexes normal. 

The heart’s action was regular at 70 beats per minute ; no murmurs 
were audible, but there appeared to be a lack of muscular element 
with the first sound. The radial and temporal arteries were athero- 
matous. Lungs and the abdominal viscera normal. 

There had been failing of vision during the past year, and I am 
privileged through the courtesy of Dr. L. Webster Fox to' add his 
report of an ophthalmoscopic study: "The right eye shows slight 
diffused retinitis, with possibly posterior vitreous changes, which are 
so slight, however, that I cannot differentiate between the posterior 
part of the vitreous and that of the retina. I am inclined to believe 
this haziness to be retinitis. There is marked sclerosis of the blood- 
vessels, the arteries more pronounced than the veins. There does not 
seem to be the normal difference between the arteries and veins. The 
optic nerve is hazy, although I can find no deposits of albuminoids in 
the retina, and there are no hemorrhages. The left eye shows the 
same appearance as the right. The pupils respond to light sluggishly. 
The lessened vision is due to interference with the media.” 

The urine was first noted to give the reaction for the Bence Jones 
body March 12, 1902. Repeated examinations were made during the 
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following month, all of which showed this substance to be present. 
More recently, however, the results of a number of examinations have 
been negative; while those of others where the urine was collected 
during the same week have given positive reactions, which places this 
case in the category of those reported by Kahler,^ and by Kuhne and 
Stokvis,® where the albumosuria u'as intermittent. The urine was acid 
in reaction, specific gravity 1008 to 1012, light amber or water color, 
often turbid, and the twenty-four hours’ product equalled 1200 c.c. A. 
trace of serum albumin was always present. Microscopically, the sedi- 
ment contained epithelial cells, amorphous urates, and a few leucocytes. 
No renal casts were seen. 

The methods employed for the study of Bence Jones albumose were 
those suggested by Henrj’- Bence Jones,^ Huppart,® Matthes," Milroy,’ 
paper and Magnus-Levy,® and have been considered in a previous 
paper upon this subject and Dr. Simon has thoroughly considered 
these reactions in a contribution to this Journal for May, 1902. 

Daring the past year there has been decided pallor, though many of 
the general symptoms commonly known to accompany such blood 
impoverishment were wanting. An examination of the blood July 
14, 1902, gave; Bed cells, 4,430,000 per c.mm.; white cells, 8600; 
hmmoglobin, 39 per cent. The differential leucocyte count showed : 
Polymorphonuclear cells, 39 per cent. ; large mononuclear, 15.26 ; 
large lymphocytes, 20; small lymphocytes, 21.5; eosinopbiles, 2.25; 
transitiouals, 2. Other examinations gave results which differed but 
slightly from the above except in the quantity of liEemoglobin, which 
reached 55 per cent, on one occasion. The erythrocytes were always 
found to be above 4,000,000 and the leucocytes below 8600. Here the 
anremia appears to be of a chlorotic character, the hmmoglobin alone 
suffering loss. Stained specimens displayed a high grade of poikilo- 
cytosis, and microcytes and macrocytes were occasional findings. No 
nucleated red cells were detected. The pronounced increase in the 
mononuclear leucocytes to 56.75 per cent., with a reduction of the poly- 
morphonuclear elements to 39 per cent., appears worthy^ of special 
mention. 

Albumosuria developed after the removal of a rodent cancer from 
the nose, in the case reported by Bradshaw and Warrington.® It 
appears difficult to show, in my case, that the albumosuria has any 
relation whatever to the cancerous growth removed from the breast 
four years previously. 

Senator,'® in 1897, called attention to certain nervous phenomena 
appearing with albumosuria. His patient, a female, aged thirty-six 
years, suffered from paralysis of the hypoglossal nerves, paresis of the 
arytenoideus, and antesthesia throughout the course of distribution of 
the trigeminal nerve. 
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Fitz'^ observed the case of a female, aged forty-nine years, who com- 
plained of a sense of numbness in the right heel, knee, and fingers of 
the right hand. The teeth were painful, and changes in the voice, 
tongue, skin, and its appendages were also present. Fitz regards this 
case as one of myxoedema with albumosuria. 

James H. Wright^^ has reported the case of a male, aged fifty-four 
years, in whom there were numbness of the feet, double vision, and 
strabismus. The knee-jerks were exaggerated and ankle clonus pro- 
nounced. 

L. P. Hamburger in the first case reported by himself, refers to 
repeated attacks of facial neuralgia. The patient was a female, aged 
forty-nine years. 

A. Raschkes’“ case was that of a female, aged forty years. The 
initial symptom was momentary, cramp-like pains in the right foot. 

Case I. of the series reported with Dr. Anders suffered continuously 
from cranial and facial neuralgia. Case II. often referred to a tingling 
sensation of both the hands and feet and of neuralgic pains in the 
lower limbs; while in Case III. there was paralysis of the left side 
of the face. In reviewing the records of cases furnished by the liter- 
ature, cephalalgia and neuralgia are among the most constant of symp- 
toms, yet in the case herein reported cerebral pains have been infrequent. 
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ON A NEW METHOD FOE THE APPLICATION OF WIDAL’S 
TEST FOE THE DIAGNOSIS OF TYPHOID FEVEE. 

By Arthur J. Wolff, M.D., 

BACTERIOLOGIST TO THE BOARD OF HEALTH, HARTFORD, CONN. 

Of the many technical applications of the Widal reaction, the most 
popular as well as the most practical is the dried-blood method of the 
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late Dr. Wyatt Johnson ; and the extension of his method which I am 
about to describe will, it seems to me, tend to add to its utility as well 
as to its accuracy. The technique is very simple. A loop from 
the feces of the suspected case is smeared upon the surface of an 
agar slant in a prepared tube and sent to the laboratory just as 
diphtheria cultures are prepared. In the absence of an agar tube a 
small piece of paper soiled with the feces may be sent in a tightly 
closed bottle. From this first specimen one or more bouillon cultures 
are prepared. The bouillon must react from 1 to 2 per cent, alkaline 
with the ^ acid, using phenolphthalein as the indicator. The infected 
bouillon is now incubated at the usual temperature for twelve hours, 
when we are ready to make the examination. A sample of the blood 
is taken at the same time the specimen of the feces is procured. This 
is mixed with the bouillon culture by the usual procedure and placed 
upon the stage of the microscope. If now there is sufficient agglu- 
tinative material present the typhoid bacilli (if they exist in the cul- 
ture) will very shortly form clumps in the fields, which will be observed 
full of colon bacilli in active motion ; and if this reaction does occur 
we can, of course, safely say that the case has advanced at least to the 
second week of the disease. Should no reaction take place, another 
sample of the bouillon culture is tested with the blood from an advanced 
case of typhoid fever, the agglutinative power of which has been tested 
by the ordinary method, with a pure culture of the bacillus of Eberth. 
Indeed, it is necessary for the proper use of this test to keep in stock 
a number of specimens of blood from well-marked typhoid cases. 
These can be kept in a dry place, and they retain their power to pro- 
duce a reaction with a pure culture, probably indefinitely. With this 
blood, if the feces contain anj' typhoid bacilli, a positive and distinct 
reaction will shortly occur, the clumps of typhoid bacilli being more 
or less numerous according to the number of typhoid organisms present, 
while the still motile colon bacilli occupy the rest of the field, and 
are seen to be in active motion. This indicates that the case is one of 
typhoid fever, and that the disease is in the early stage, at least from 
the middle to the end of the first week. By means of this simple method 
we are enabled, in my opinion, to make an accurate diagnosis in the early 
stages of the disease when the other symptoms may be more or less 
masked, and thus remove many elements of doubt in a suspicious case. 

On the other hand, we are enabled to state that the patient has 
advanced at least into the second week of the disease, or beyond the 
seventh day if his own blood produces a positive reaction by my 
method. One might easil}"- conceive, of course, that rare condition of 
a second attack within a period too brief to destroy the agglutinative 
reaction of the blood, the result of the first attack of the disease ; but 
such an exception must be extremely rare, and would produce much 
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more chance for error by the ordinary application of the Widal test. 
I am well acquainted with the fact that certain observers claim that 
they have been unable to discover the presence of the typhoid bacillus 
in the feces previous to the eleventh day of the disease ; but from 
the distinct reactions which I have obtained by my method (which, 
almost without exception, in the cases in which I have used it has 
produced clumping in the very early stages of the disease), and 'which, 
by this method alone, I. have been enabled to diagnose typhoid fever 
I am certain that the bacillus of the disease is present in the feces 
quite a time before the outbreak of the symptoms. 

In thirty-five tests which I have made within the past six months of 
cases in the earlier stages of the disease, every case that gave a positive 
reaction by this method turned out to be typhoid fever, while in a 
large number of other tests from which no reaction was obtained I do 
not know of one in which this method has given even a doubtful reaction. 

If it is true that the agglutinative material in typhoid blood reacts 
by producing clumping with the typhoid bacillus, and does not give a 
reaction with the colon bacillus, then there is no reason why this 
method should not prove of great utility in the bacteriological labora- 
tory as well as to the general profession. 

I have avoided, in this short notice, commenting upon the many 
sources of error which have in no small degree tended to affect the 
accuracy as well as the utility of the Widal test. While I am con- 
scious of the fact that my extension of the Widal method has only been 
tested upon a limited number of cases, still it has been productive of 
such good results, and is so full of possibility that I have felt it incum- 
bent upon me to place it before the profession. 


LATE SYSTOLIC MITRAL MURMURS. 

By J. N. Hall, M.D , 

OF DENVER, COL. 

In The American Journal of the Medical Sciences for Septem- 
ber, 1892, Griffith reported three cases in which the murmur of mitral 
regurgitation was heard after the apex beat and the first sound of the 
heart, instead of synchronously with and following them. In the 
Medical News for October 20, 1894, I reported a similar case, but with 
a different explanation, Since that time I have heard many such late 
murmurs of mitral insufficiency, and Griffith has told me that he 
encounters them frequently. Other physicians have occasionally re- 
ported their occurrence, but no generally accepted explanation of the 
late development of the murmur has been advanced. 
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I. will liere briefly report a typical case, as a basis for a closer study 
of tlie peculiarity of the murmur. 

Mrs. A. N., aged thirty-five years, German, in Colorado four years ; 
family history negative. She has suffered an attack of acute rheuma- 
tism, but has been well otherwise since childhood. Her four labors 
have been uneventful. She complained of rheumatic pains in the 
wrists, of slight swelling of the feet and the lower eyelids, of dyspnoea 
upon exertion, with occasional nose-bleed. 

Her pulse was regular, 60 per minute, of good tension. Tempera- 
ture normal. Tongue slightl}^ coated. Feet and eyelids slightly 
cedematous. Examination otherwise negative, excepting as regards 
the heart. By percussion this organ was enlarged to just beyond the 
nipple line at the left, and slightly to the right. The apex beat was 
just outside the line mentioned, in the left space. In the mitral area 
was heard a murmur transmitted three inches to the left, and slightly 
in other directions, but most distinct just under the nipple, beginning 
abruptly after the occurrence of the apex beat and first cardiac sound, 
and ceasing just before the second sound. No other murmurs. No 
reduplication nor accentuation of the basic sounds. No anremic hum 
in the neck, or other signs of anremia. The murmur was of the blow- 
ing character commonly found in this location. 

The urine was acid in reaction, high in color, specific gravity 1029, 
no albumin or sugar. 

Dr. Heury Sewall kindly saw her with me, and we found the condi- 
tion as at first examination. With the differential stethoscope, one 
bell applied over the place of the murmur, and the other over the lower 
end of the sternum, we were able to note very easily the difference in 
time between the apex beat and the beginning of the murmur. Dr. 
Sewall, who has done much original work with the instrument in ques- 
tion, both in clinical and in physiological study of the heart’s action, 
stated that he could distinguish a cardiac contraction synchronous 
with the beginning of a murmur, and, of course, later than the apex 
beat. At the meeting of the Colorado State Medical Society in June, 
1896, the case was exhibited, and many physicians examined the heart. 
Apparently owing to the excitement its action was peculiarly forcible, 
and hence the characteristics of the murmur were very distinctly 
shown. Drs. Dennison, Whitney, Hershey, Packard, and many 
others examined the case, under favorable circumstances, and there 
was no discrepancy as to the facts, viz., that the area of cardiac dul- 
ness and the time of the murmur were as stated, and that the latter 
was transmitted to the left. There was much discussion as to the 
manner of origin of the murmur. All agreed that the mitral valve 
was incompetent. 

Griffith’s explanation of the peculiar time of this murmur is, that it 
is the ordinary sound of mitral leakage, with the exception that in its 
earlier stages the regurgitant current gives rise to no vibrations per- 
ceptible to the human ear as sound. I see no reason why this explana- 
tion may not apply in certain cases. After considerable stud}^ how- 
ever, I am satisfied that the explanation offered with mj’’ first reported 
case more nearly meets all the difficnlties we encounter, in these cases. 



HALL.; LATE SYSTOLIC MITRAL MURMURS. 665 


than any other. That explanation ^Yas as follows, viz., that the first 
cardiac sound and the apex beat were due to the contraction of the 
right ventricle and closure of the tricuspid valve, the latter being pre- 
sumably free from disease ; and that the murmur was caused by regur- 
gitation through a diseased mitral valve, and was later in time than 
the apex beat because of a tardy contraction of the left ventricle. In 
other words, if the mitral valve had been normal, so that no leakage 
could have occurred, we should have had a case of reduplication of 
the first sound, other conditions remaining the same. 

If this particular case is to be explained upon the theory of Grifiith, 
the murmur should have begun gradually, resembling, in its mode of 
beginning, the presystolic murmur of mitral stenosis. In my opinion 
a murmur beginning with a sharp puff must depend upon some sudden 
change in the hydraulic conditions within the heart, not upon a con- 
tinuous regurgitant current, giving rise at a certain point to audible 
vibrations, which instantly reach their fullest intensity, all of which 
conditions would be necessary for a satisfactory explanation according 
to the theory mentioned. I conceive that a sharply beginning murmur 
must take origin in a sudden contraction of the walls of the cavity of 
the heart involved, or in a sudden yielding of the valve from inability 
to withstand the pressure of the contained blood. We should mention, 
however, that in none of the cases heretofore recorded has this sharp 
beginning of the murmur been especially noted, although I have recog- 
nized it probably a dozen times since. 

It has long been known that reduplication of the basic sounds of the 
heart is frequent in mitral disease, and certain French authorities lay 
great stress upon this phenomenon in the diagnosis, especially of 
mitral stenosis. Most clinicians, I believe, recognize this reduplica- 
tion, and accept the usual physiological explanation, viz., that it 
depends upon asynchronous contraction of the two ventricles. The 
right ventricle, owing to the increased tension in the pulmonic arterial 
S3'^stem, dependent upon the mitral disease, anticipates the left by an 
instant. Thus we find in these very cases of mitral insufficiency we 
should a priori expect such asynchronism. 

_ In a proportion of these cases we should also expect to find basic re- 
duplication as a complement to the asynchronous ventricular contrac- 
tion, since contractions beginning at different times might be expected 
to end likewise. Dr. Sewall has called attention to the fact that all 
grades of variation from the normal of the basic sound of the heart, 
from a simple indistinctness in the single sound, to distinct doubling 
may be detected. Since my attention was drawn to this point by 
him I have frequently noted the presence of a splitting of the second 
sound in the cases of late mitral murmur. It was easily recognized 
by both of us in one instance which I saw with Sewall a few years ago. 
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We have implied above that such a murmur might arise from the 
yielding of a valve after it had successfully withstood the pressure of 
the first part of the systole. We may conceive that disease of the 
papillary muscle supporting a segment of the mitral valve might so 
weaken it that it should be unable to stand the prolonged strain of the 
systole, although able to close the orifice by its contraction for an 
instant. Because of the brief duration of the maximum intraventric- 
ular pressure, however, this condition could not probably explain very 
late systolic murmurs, for if the valve did not yield during the time of 
highest pressure it would be unlikely to do so later. I do not, how- 
ever, believe that this explanation applies to the case in hand. 

Boy and Adami have shown that the final act in ventricular con- 
traction is a pulling in of the auriculo-ventricnlar curtains by contrac- 
tion of the papillary muscles. This causes a perceptible increase in 
the intra-ventricular pressure. If we may conceive that this pressure, 
in a given case, before their contraction, was so great that the action 
of the muscles, perhaps weakened by disease, was delayed an instant, 
and that, with the contraction, owing to dilatation of the ventricle and 
consequent spread of the base of support, the valve curtains were pulled 
apart, permitting regurgitation, we should have a beautiful theory of 
the origin of the late mitral systolic murmur. 

I conclude, then, that in general we may explain these murmurs by 
asynchronous ventricular contraction. This theory is supported by the 
recognized frequency of such abnormal action of the heart in those 
cases in which the pressure in either system is abnormally increased. 
The right ventricle anticipates the contraction of the left in mitral 
disease, as we have seen, while the converse probably occurs in inter- 
stitial nephritis and other diseases raising the systemic tension above 
the normal. Confirming this hypothesis we have the recognition of 
basic reduplication in certain of the cases studied. I admit the plausi- 
bility in some circumstances of Griffith’s explanation, and the possibility 
of the above-mentioned anomalous action of the papillary muscles in 
others. 


CONCERNING THE ROLE OP INTRACELLULAR CATALYTIC 
PROCESSES IN THE PATHOGENESIS OF MALIGNANT 
NEOPLASMS. 

By John 0. Hemmeter, M.D., Ph.D., 

OF BALTIMORE. 

PROFESSOR IN THE SIEDICAL DEPARTMENT, UNIVERSITY OF 5IARYLAND, BALTIMORE, MD. 

It is now accepted as one of the truths of physiology, as well as 
pathology, that the cells of the mammalian organism may change their 
form, and even at times their structure, during their existence. Physi- 
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ologically, they may change their forms under the influence of age, and ‘ 
according to many extrinsic and intrinsic influences to which they are 
subjected. It is often impossible to draw sharp lines of demarcation 
between that which is normal and that which is abnormal in such 
changes. Virchow expressed himself in the words that in reality 
there is no distinct line of demarcation between “physiological and 
pathological processes, and that the latter are only physiological processes 
which take place under difficult conditions.” Cancer pathogenesis may 
accordingly be looked upon, in part at least, as a problem of growth of 
cells under difficult conditions, and in that case we have a right to 
expect that the solution of this problem may be aided by the adaptation 
and application of recent discoveries in physical chemistry to the path- 
ology of cell growth, just as physical chemistry by its revelations con- 
cerning osmosis and the ionic theory has thrown light upon normal cell 
growth. 

- We have learned to look upon the individual cell as representing in 
itself a highly complicated system of organized parts, the latter stand- 
ing in most intimate co-relation with each other. The cell may be 
conceived as representing on a small scale that which the entire cell state 
is on a grand scale, i. e., a unity, a specific system of organized parts. 
Shall we seek the cause of malignant neoplasms, conditions of cell 
anarchy, caricatures of normal developmental processes, within or with- 
out the cell? This question separates all hypotheses concerning the 
etiology of malignant neoplasms into two great groups : 

First, those assigning the cause of cancer to qualities inherent in the 
cells themselves. Secondly, those assigning the etiology of cancer to 
the action of some extraneous poison, particularly to the influence of 
micro-organisms. Although the latter theory may logically include the 
effect of toxins, even those not of bacterial origin, these two great 
groups may be concisely designated as, first, the histogenetic, and 
second, the parasitic theory, on the origin of cancer. 

It is' not my intention to discuss in this report the relative merits and 
demerits of these two groups of hypotheses. These matters are set 
forth in the various works on pathology, but most forcibly, perhaps, 
in the work of Professor David von Hansemann, Die Mihroshopisehe 
Diagnose der Bosartigen Geschioulste. Also in the work by Lubarsch, 
Znr Lehre von den Geschvndsten, in Ribbert’s work, Lehrbnch der allge- 
meinen Pathologie, and in various editions of Lubarsch and Ostertag’s 
Ergebuisse d. Pathologie. Hansemann, Ribbert, and Lubarsch are 
opposed to the parasitic theory, and by far the greater number of 
prominent German pathologists, while they are non-committal, have 
not given support to it. Recent American research work by R. B. 
Greenough, and Edward H. Nichols, published under the auspices of 
the Harvard University Cancer Commission, in the Journal of Medical 
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Research, 1902, yoL ii., invalidate the parasitic theory. On the other 
hand, the histogenetic theories, as examples of which we may mention 
those of Thiersch, “ Der epithelial Krebs,” Leipzig, 1865 ; Cohnheim, 
(^Allgemeine Pathologie, Bd. i., S. 723) and Ribbert (1. c.) have the 
advantage that they cannot be controverted at all, being hypotheses 
pure and simple, without experimental foundation, so that they cannot 
be tested experimentally. The only excuse for the formulation of an 
hypothesis is that it gives the incentive to experimental investigation, 
and the formulation of inquiries into the nature of the thing discussed ; 
and an hypothesis that does not permit of this has thrown no light on 
the subject to be solved, but simply side-tracked it. Thiersch conceived 
that the connective tissue might become weakened by disease or old age, 
and thereafter the epithelial tissues gain the supremacy and penetrate 
into the depths of other tissues. This theory does not explain the occur- 
rence of cancer in young people, and cannot be tested experimentally. 

Cohnheim conceived the cause of malignant neoplasms to be the sup- 
posed existence of congenital embryonal cells, which have remained 
latent in different tissues of the body. This theory does not explain 
why such undifferentiated embryonal cells, if they really occur, should 
suddenly begin to proliferate in an unrestricted manner. 

This theory of Cohnheim has not become more probable by the dis- 
covery of unutilized segmentation cells of the frog by Roux,' who 
observed that in this animal, cells occurred which were not utilized, and 
were surrounded by growths of other cells. Barfurth observed the dis- 
ruption and subsequent continued growth of a segmented portion of the 
exoderm. With regard to the mixed tumors it is very probable, however, 
that they can arise from disrupted embryonal germinal cells. Ribbert 
is of the opinion that this is particularly the case in sarcomas occurring 
in the very young." Many of the tumors, particularly malignant 
tumors (glioma, teratoma, myosarcoma), would receive a satisfactory 
explanation of their histogenesis from the assumption that they grow 
from pre-existing dislodged embryonal cells. This is particularly 
true of tumors like carcinoma of the kidney developed from dis- 
lodged portions of the adrenal bodies. Ribbert assumes that these 
grow from portions of the adrenals which have been disrupted in 
an embryological state and continued to live in the substance of the 
kidneys. Such embryonal germinal cells may remain quiescent in the 
kidney parenchyma without forming a tumor, but under certain con- 
ditions which are not as yet thoroughly understood (Ribbert mentions 
liyperremia), such cells undergo a rapid and progressive growth and 
multiplication. At first this is apparently a benign growth ; it is well 
circumscribed and limited. But when it strikes a vessel and causes its 


1 Anatomisches Hea, I. Abth., Heft 9. 


- Loo. cit., p. 606. 
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wall to atrophy by pressure, it proliferates into the vascular lumen and 
may even cause metastases. The important point to bear in mind in. the 
case of this tumor is that, there are precursory stages which are not 
carcinomatous, and that they may persist in this benign state indefinitely. 
Evidently some additional tumor producing agency is necessary here 
to convert the benign growth from dislodgement of adrenal cells into 
the parenchyma of the kidney into a malignant growth. It shall be 
our duty in the following to approach a solution of this question, 
whether or not an additional tumor producing agency is necessary to 
impart the character of malignancy to cells already in a state of 
proliferation. 

Metaplasia. The transformations in form and structure which cells may 
undergo are important for the understanding of normal and pathological 
cell growth. Evidently if cells can change their specific structure and 
replace it by a different structure, which is, however, definitely differ- 
entiated or undifferentiated, it is not necessary to assume with Ribbert, 
that in all cases of mixed tumors we are dealing with disrupted or dis- 
lodged embryonal cells, as the starting point. Lubarsch’s study of 
metaplasia suggests the possibility of the derivation of such tumors from 
raetaplastic cells. 

The supposed participation of muscle, liver, cartilage and lymph gland cells 
in the architecture of carcinoma metastases’ are not genuine metaplasia — 

i. e., transformation meaning the replacement of specific cell or tissue struc- 
ture by other definitely differentiated structure of the same kind of tissue, 
but they represent what Lubarsch cells pseudo-metaplasia, i. e., the 
histological “ cell accommodations ” and “ variations ” of Hansemann — 
these are mere changes of form, not of structure. Naturally if the 
actual participation of the liver cells, etc., in carcinoma metastases 
derived from an original growth the stomach could be demonstrated, it 
would be a point gained for the advocates of the theory of infection for 
malignant neoplasms, but thus far their observations are cases of 
pseu do -m etaplasia. 

Lubarsch distinguishes three types of cell changes ; 

1. Pseudo-metaplasia — change in form but not of structure. 

2. Metaplasia — structure transformation — replacement of specific 
cell or tissue structure by the different kinds of structure, but which is 
definitely differentiated and derived from the same type of tissue. 

3. Undifferentiation — transformation of definitely differentiated cells 
into undifferentiated. Of this there are two types : 

(a) Transient or physiological undifferentiation, occurring during 
progress of indirect cell division, during which typical structure is 
temporarily dissolved. 

1 Rlndfleisch, Klebs, Gussenbauer, von Leyden, XX. Verhandl. d. Congress 1. i. Med. 
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(6) Pathological (permanent) undifferentiation which always leads to 
death of cells by degeneration or atrophy.' 

Kibbert seeks the cause of carcinoma in an inflammatory prolifera- 
tion, which disrupts the cell from its physiological connection. The 
cause of the unrestricted growth of the cell is the removal of resistance 
to growth in the environment caused by the inflammation. This theory 
does not explain why a carcinoma does not occur in every instance where 
an inflammation disrupts cells from their normal environment, and why 
carcinomas actually develop in the absence of every evidence of inflam- 
mation. It is seen that all of these theories have some resemblance. 
They all attribute the malignant neoplasm to some undefined power of 
growth within the cell and differ only in regard to the reasons assigned 
to this power of growth. 

A fourth theory, which is that of Hansemann, does not concern the 
etiology of malignant neoplasms, but only their morphology and physi- 
ology. His conception is expressed in the word “ anaplasia.” Hanse- 
mann first used the word “ anaplasia ” in 1890,“ from dva, backward, 
and TiXdaaecv, to build. He understands by it a condition in which 
cells have lost in part their specificity, have become “entdifferenzirt,” 
so that they have acquired the property of independent existence, 
have lost what he calls “ altruismus.” He conceives that this ana- 
plasia is brought about b}’' abnormal, especially unsymmetrical, 
mitoses, and that some of the “ idioplasm ” ^ is thereby lost, while 
idioplasm which had previously been in the background now comes to 
the front. 

Difficulties in the Way op the Parasitic Theory of Cancer. 
Above all we must recollect that the controlling histological elements in 
carcinomas are the connective tissue and the epithelial cells. These 
cells are the element which cause the tumor by their multiplication and 
advancement, and generate the metastases by their proliferation in other 
organs. We do not find such a phenomenon in the parasitic diseases. 
In all parasitic diseases it is the micro-organisms which transfer the 
diseases and then make a new inflammatory focus out of the elements 
and cells of the newly infected organ. In a parasitic disease the 
tissues of the newly infected organ itself compose the inflammatory 

1 Benecke's “ Kataplasia Hansemann’s “Anaplasia.” For fuller account see 0. Lubarsch, 
Arbeiten a. d. Anat. Abtheilung, d. kgl. Hyg. Instit., Posen, S. 209, 1901. 

^ Virchow’s Archiv., Bd. cxiv., p. 321. 

“ Idioplasm. In biology, a term introduced by Niigeli for a special hereditary reproductive 
substance not contained in the body of the cell, but in the chromosomes of the nucleus, con- 
trolling and determining the actual characters of the particular cell, and also those of all its 
descendants. Each idioplasm is composed of several or many ids, which are capable of growth 
and multiplication by division ; although much smaller in bulk than the rest of the living 
substance of the cell or body (trophoplasm), idioplasm is the active element in the process of 
formation, and determines the detailed construction of the trophoplasm, which is the passive 
element. 
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tumor. In cancer the cells of the secondarily infected organ never 
participate in the metastasis, but this is composed exclusively of the 
cells of the organ primarily diseased. A primary cylindrical carcinoma 
of the stomach, when it causes a metastasis in the liver, never infects the 
cells of the liver, but the metastasis is composed of cylindrical stomach 
cells, or glandular epithelium from the mucosa of the stomach. This 
is true of other metastases. In no infectious disease do we find that 
cells from the primary focus of inflammation are driven about, nor do 
such cells of infectious diseases cause characteristic new-growths his- 
tologically like themselves in other organs. 

1. The parasites must live within the cell, and yet not injure it, in 
order to make the parasitic theory harmonize with the well-ascertained 
morphological facts concerning cancer proliferation. We must assume, 
then, a kind of symbiosis of parasite and cell. At the same time they 
must be able to bring into disorder the various finer cell parts already con- 
sidered, in order that the incentive to cell proliferation shall be present. 
Whether such parasiticism is possible is doubtful. 

2. As the unrestricted proliferation of the cells, as well as the power 
to form metastases, is ascribed to the presence of the parasites within the 
cells, it is necessary to assume that every cell contains a parasite, and 
that the parasite multiplies as rapidly as the cell, in order that each new 
cell shall receive its parasite. If the parasites do not divide in the 
identical moment that the ceil divides, cells will eventually arise which 
contain no parasites, and, therefore, have no abnormal properties in the 
sense of the adherents of this theory. This condition necessitates that 
the cycle of development of the parasite should coincide with the rate 
of multiplication of the proliferating cells. 

3. The best evidence points to the conclusion that transplantation ot 
malignant neoplasms is successful only among animals of the same 
species. A parasitic disease, however, if we are permitted to draw infer- 
ences from the well-known infectious diseases, should be transferable 
from one species to another. 

4. Primary carcinomas rarely occur in multiplies ; only in excep- 
tional cases of epithelioma of the skin has this been reported. Typical 
congenital malignant neoplasms (rhabdo-myosarcoma of the kidney, 
glioma of the retina) have been reported in children whose parents were 
not affected with malignant neoplasms. 

5. The cells of organs invaded by cancerous metastases do not par- 
ticipate in the secondary growths. The metastases, with few exceptions, 
represent the cell type of the mother carcinoma. 

6. Cells of a different type, then, being only exceptionally involved 
in the metastases, it is necessary to assume that every kind of cancer 
must have a special species of cancer parasite, which would not be 
capable of causing cells of another type to proliferate in a cancerous 

VOL. 125, NO. 4.— APEIL, 1903. 44 
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manner. A pavement epitlielial cell of the oesophagus, for instance, 
■when it causes a metastasis in the stomach, produces a neoplasm com- 
posed of pavement epithelium ; never cylindrical cell growth or an adeno- 
carcinoma — structures which are found in the normal gastric mucosa. 

Attempts at Experimental Production of Carcinosia. The 
special object of this report is to communicate in abstract a series of 
researches or efforts aiming at an experimental production of carcinoma 
of the stomach. This organ is more than all other organs in the body 
fitted for a study of cancer because it is more frequently invaded by this 
disease than any other organ or tissue in the body.* Not only this, but 
it is the only organ of which it is definitely known that a benign lesion, 
the peptic or gastric ulcer, may exist as such for months or even years 
and then can undergo changes transforming it into a typical malig- 
nant neoplasm. The scientific value of any series of investigations on 
cancer will depend very much upon the experience and familiarity of 
the investigation with the architecture and pathological physiology of 
these growths. It is for this reason chiefly that I confined my experi- 
mental studies to the adenocarcinoma of the stomach, believing that I 
could not be misled in confusing this characteristic growth with any of 
the other neoplasms of the stomach, or with simple inflammatory tumor. 
(See Hemmeter, Diseases oj the Stomach, 3d edition, p. 527 to 686, on 
“ Malignant Tumors of the Stomach.”) 

Gastric]!^ carcinoma may develop from the oxyntic or parietal cells 
(gland cells) of the peptic ducts, when they constitute the adenocarci- 
nomas ; but they may also arise from the cylindrical epithelium of the ves- 
tibules, and then they are termed cylindrical cell carcinomas ; and finally, 
they may develop from the mucous glands ; if the adenocarcinoma is 
restricted to the mucosa and grows outward, the stroma is composed of 
newly-formed connective tissue — if the carcinoma grows in the main 
muscular layer the stroma may be muscular tissue. 

In 1898 I began with experiments attempting the • transplantation of 
pieces of adenocarcinoma from the human stomach into the stomachs of 
dogs, cats, and guinea-pigs. I have a record of forty- two such attempts, 
but in not one case have I succeeded in successfully transplanting a piece 
of human concer of the stomach into the stomachs of any of these 
animals.^ 

In the Journal of Medical Research, vol. vi.. No. 1, and vol. viii.. 
No. 1, Dr. Leo Loeb describes the transplantation of tumors (sarcoma) 


’The literature and statistics on this subject ■will he found compiled inn volume by Behln, 
“ Die Carcinomlitteratur” (up to 1900), pages 244 and 248. 

- The literature on transplantation of cancer from man to animals is compiled in “Ueber 
die Aetiologie des Carcinoms,” by Gustav Filtterer, Wiesbaden, 1901. It appears from this com- 
pilation that 1] experimenters claimed to have had successful transplantations, but 19 others 
had negative results. A number of other transplantations are mentioned and criticised in 
Hansemann’s work, loc. cit., p. 174. 
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througli forty generations respectively of rats of different age and sex. 
In all cases ^ sarcoma was produced, and the details of the growth 
and generative changes of the cells were preserved. Even certain limits 
of variability in the cells were also preserved. Er. Loeh assumes it to 
be a well-known fact that transplantation of cells^ into animals of 
different species are usually unsuccessful, and this may account for the 
impossibility of producing a tumor in another species. The sarcoma 
which he found in the connective tissue of the parathyroid could never 
be successfully transplanted into any other species of animals. Guinea- 
pigs, animals so susceptible to tuberculosis of different origin, remained 
absolutely unaffected by these tumors. He suggests that certainly none 
of the ordinary micro-organisms can be the cause of these new-growths, 
of which there was no doubt that they were true sarcomata.'^ 

In a more recent contribution, Mayet® reports transplantation experi- 
ments, in which he introduced pieces of human cancer into animals 
subcutaneously, or by rubbing up pieces of human carcinoma with 
sterile bouillon, and injected the resulting emulsion into the peritoneal 
cavity, or into the circulation of animals. Most frequently, however, 
he injected a glycerin extract of human cancer tissue, aseptically mas- 
cerated, or a filtrate obtained by filtering such crushed tissue through a 
Pasteur filter or an asbestos filter. Previously, the animals used received 
cantharidin injections, with which he aimed to produce transitory 
nephritis and so to predispose the kidneys to the development of 
cancer nodules. Mayet experimented on dogs, rabbits, and white rats. 
He admits that his experiments on dogs and rabbits were unsuccessful, 
but claims that he succeeded in certainly producing cancer lesions 
in three white rats out of fifty-three of these animals experimented 
upon. These alleged successful cases he claimed were produced by the 
glycerin extracts or filtrates from human carcinoma. A critical study 
of Mayet’s paper leads one to be especially skeptical concerning his 
claim of having produced a genuine carcinoma in this manner. He 
does not describe the typical architecture of a carcinoma, but speaks 
of epithelial cancerous lesions. 

An interesting series of experiments on tumor transplantations and 
inoculation is described by Dr. M. Herzog.* The original animal which 
Herzog used was a descendant of the white rat from which L. Loeb® 
derived his sarcoma. The growth was a vascular cystic sarcoma of the 
thyroid in a rat. Over fifty successful transplantations were made in the 

I The literature on the transplantation of cancer cells from animals to animals is compiled 
in the work of Fatterer, Behla, Hansemann. 

- Loc. cit., p. 49. 

3 “ Production du Cancer chez les Rats blancs Introduction dans lenrs Economies des Sub- 
stances constituantes des Tumeures malignes de I’Homme?” Gaz. hehdom. de Medic, et de 
Chir., January 19, 1902, No. 6, p. 64. 

* Journal of Medical Research, vol. viii., No. 1, p, 74. e lqc. cit. 
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same species of animal, and these extended over eight tumor generations. 
In the inoculation experiment of Herzog, pieces of non-infected sarcoma 
were ground up in a sterile mortar with sterile quartz sand and silicon 
powder. The tissues were ground up with physiological salt solution — the 
emulsion so prepared filtered through a Pasteur filter, and the filtrate so 
prepared inoculated into culture tubes, showing it to be free from micro- 
organisms. Several cubic centimetres of this filtrate were injected into 
the abdominal cavity of rats — not a single ' one of the rats so treated 
developed a tumor. Some were killed and examined, and the findings 
were absolutely negative. Thus far Herzog’s investigations are clear 
and instructive; but further on he mentions the possibility of ultra- 
mic'roscopic organisms, too small to be seen even by the aid of our best 
optical instruments. He claims that bovine pest can be propagated by 
filtrate through a Pasteur filter, and that the work of Hicolle and 
Abdil Beyer gives evidence that the cause of this disease must be a 
living organism which can pass through a Pasteur filter. I am not sure 
that the work of Nicolle and Abdil Beyer justifies such a conclusion.' 

I have given these previous experiments such detail because they 
express in the work and words of others much of the work and experi- 
ment which I have made personally, yet never published. I have also 
prepared a sterile filtrate of human carcinoma of the stomach, exactly in 
the manner as described by Herzog, and injected it into the stomach 
tissue of dogs, cats, and rabbits, but never succeeded in causing a gastric 
malignant neoplasm in these animals by this process. 

It is a well-known fact of pathology that the human gastric or peptic 
ulcer may become transformed into an adenocarcinoma, apparently 
spontaneously. This process has been described in a classical investi- 
gation by Hauser.^ 

In 1900 I paid a visit to Professor Hauser’s laboratory at the Uni- 
versity of Erlangen,, and was fortunate enough to see some of his origi- 
nal preparations and sections. I have also had a rather exceptional 
clinical experience with cases of gastric ulcer in the human being, which 
I had studied, in one case, for over two years, during which it presented 
the typical clinical history of gastric ulcer. Then followed the clinical 
history of gastric carcinoma and death.’ • Naturally, the question arose 
in my mind, “ If gastric ulcers could be produced experimentally in ani- 
mals, their transition into possible adenocarcinoma might be studied at 

1 As far as I know the experiments of L. Loeb and M. Herzog have not been confirmed by 
others, nor am I in a position to judge whether the neoplasms they claim to have produced 
were genuine sarcomas. 

- Das ohronische Magengeschwur, sein Verharbungs-Process und die Beziehung zur Ent- 
wickelung des Jlagencarcinoms,” Leipzig, ]8S3; and “Das Cylinderepithelcarcinom des 
JIagens und des Dickdarms, Jena, 1890. See, also. New York Medical Record, 1897. vol. lii. 
p. 365 ; also, Hemmeter, ■' Diseases of the Stomach,” third edition, p. 560. 

“ See Hemmeter, New York Medical Record, 1897. 
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will, or the transformation into adenocarcinoma might be attempted by 
the transplantation of malignant neoplasms derived from other animals of 
the same species, or by the injection of sterilized filtrate of ground-up 
adenocarcinoma of other animals of the same species into the tissues sur- 
rounding the edge of the ulcer.” 

Among the causes that are definitely ascertained as contributing to 
the bringing about of gastric ulcer are especially three first, impaired 
vitality or injury to the mucosa of the stomach ; second, hyperacidity or 
supersecretion of gastric juice containing an excess of HCl, and pro- 
teolytic ferments ; third, an altered or impaired state of the blood. 

All three of these factors may be produced artificially, and when W'e 
do produce them in the laboratory on animals, peptic ulcers arise in 
such a large proportion of the animals thus experimented upon, that we 
have a right to conclude that they are directly attributable to the 
method pursued. When I speak of peptic gastric ulcer I mean the 
typical “ chronische magengeschwiir ” as described by Hauser. For 
defects can be produced in the dog’s stomach, for instance (and the 
literature on the experimental production of gastric ulcer proves this 
conclusively), which are not true gastric ulcers, but simply ulcerating 
lesions, which heal rapidly. Gustav Fiitterer has produced such lesions 
by applying to the stomach caustics, ligating the gastric arteries, cutting 
oflf the supply of nutrition by stitching large portions of the mucosa 
with catgut sutures. Defects resulted, but they all healed in a short 
time. Even when one-third of the quantity of the animal’s blood was 
withdrawn such defects had healed in two weeks. In 1896 Silbermann^ 
produced gastric ulcers in dogs by either tying the gastric arteries or 
causing emboli in them by injecting suspensions of lead chromate. 
Thereafter he injected hfemoglobin and pyrogallic acid. When Fiit- 
terer resected the gastric mucosa, as stated before, and made injections 
of pyrogallic acid, he could confirm Silbermann’s results, and produced 
ulcers of the stomach which in every histological detail corresponded 
to the chronic gastric ulcer of the human being. By making use of 
this method employed by Futterer and Silbermann I was successful 
in producing experimentally gastric ulcers in one series of experiments ; 
eleven dogs out of thirty operated upon developed typical gastric 
ulcer. 

Now I had a method by which this characteristic lesion could be 
produced experimentally. The next question was, “ Could these lesions 
be in any way experimentally transformed into adenocarcinoma of the 
stomach, or could they become transformed into adenocarcinoma spon- 
taneously, as has been definitely known to occur in the human being, 

> See Hemmeter’s “ Diseases of the Stomach,” third edition, p. 491. 

= Esperimentelles in klinisches zur Lehre von Ulcers Ventriculi rotundum. Deutsch med 
Wochenschr., 1886, No. 29, p. 497. 



676 THE. PATHOGENESIS OF MALIGNANT NEOPLASMS. 

and as Fiitterer has observed, to occur in a rabbit, in which he had arti- 
ficially produced a gastric ulcer by the method described ?”‘ 

Hauser , has described a structural characteristic of the adeuocar- 
cinoma of the stomach, which had developed on the basis of a gastric 
ulcer, and which is not observed in ulcerating carcinomas not developed 
on this basis. This characteristic by which the so-called “ ulcus-car- 
cinomatosum ” can be recognized, consists in a very peculiar behavior in 
the fibres of the chief muscular laj'ers of the stomach, and also of the 
fibres of the muscularis mucosaj. This peculiar behavior of the raus- 
cularis consists in an oblique ascension of the fibres of the true muscular 
layer, and a descension of the fibres of the muscularis mucosa, the 
fibres of both muscular layers converging toward and fusing into each 
other in front of the edge of the ulcer, which is here composed mainly 
of connective tissue. The true muscularis bends upward in continuity, 
and the border of the ulcer, which is composed of very dense connective 
tissue, is limited by the lower or peritoneal strata of the turned-up true 
muscularis. 

Another feature of the ulcus carcinomatosum is that a section made 
perpendicularly to the surface of the stomach, aud through the entire 
bed of the ulcer, almost invariably exhibits the general outline of a 
fish-hook.’ For the causes which bring about this fish-hook formation,’ 
the main reason being that the lower edges of the ulcer near the pylorus 
are, during the efforts of gastric peristalsis to evacuate the chyme into 
the duodenum, exposed to the most mechanical irritation, and, accord- 
ingly, Fiitterer has shown that adenocarcinoma, if it develops from an 
ulcer, always develops from the lower edge. This location for the devel- 
opment of gastric ulcer had already been emphasized in a publication 
by Dr. Delano Ames and myself, but it is the merit of Fiitterer to 
have emphasized this point as an etiological factor in the causation of 
ulcus carcinomatosum. 

I should add that in repeating the experimental production of gastric 
ulcer, according to the methods of Silbermann and Fiitterer,^ I not only 
produced mechanical defects, and injected pyrogallic acid in the method 
described, but I maintained a very high acidity for free HCl in the gas- 
tric chyme of the dog by supplying this acid in his food and also pour- 
ing it into his stomach through a soft rubber tube. In February, 1900, 
I came into the possession of a mongrel fox-terrier, who persistently 
vomited his food. The vomit contained no free HCl or ferments, aud 
at the autopsy a cancer of the stomach was found near the pylorus. 
Transplantations with this material were made into the stomachs of other 


’ Loc. cit., p. 152. 

- See Hemmeter, “ Diseases of the Stomach,” third edition, plate is., opposite p. 506 ; also 
New York Medical Record, loc. cit. 

” Loc. cit., p. 112. 


* New York Medical Record, September 11, 1S97. 
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fox-terriers, but I was not successful in producing a gastric carcinoma 
in any other animals inoculated.^ , ^ 

In the meanwhile the publication of Fiitterer appeared, and it 
occurred to me that possibly my failure to successfully transplant canine 
carcinoma was due to the fact that the stomach of the animal into 
which the inoculation was made was not in a susceptible condition, and 
that it must be transformed into such a condition by a previous injury. 
This previous detriment to the tissue, in order to secure successlul 
transplantation of the tumor, has in the case of rats not been found 
necessary by Leo Loeb and M. Herzog. I did not succeed in securing 
another dog affected with carcinoma of the stomach until after I had 
read Fiitterer’s work in 1901, and this second dog presented an adeno- 
carcinoma which developed spontaneously at the edges of an experi- 
mental gastric ulcer. It presented the behavior of the two layers of the 
gastric muscularis, as first described by Hauser, had a distinct fish-hook 
form, and exhibited heterotopia of gastric glands, as first described by 
Virchow^ and Hansemann.® This gastric cancer reached the size of a 
walnut, and two metastases were found in the omentum. It was this 
carcinoma which was used in making a filtrate with which the edges of 
the peptic ulcer previously produced in other dogs were injected. 

It will he seen that these experiments are attended with unusual diffi- 
culties in procuring the material, for if we wish to study the eflTect of 
extract of adenocarcinoma upon experimentally produced gastric 
ulcer, we must have two sets of animals : one presenting the cause and 
the other the gastric ulcer. If we should accidentally come across a 
dog with an adenocarcinoma it would take at least two or three weeks 
to get a number of other dogs having experimental gastric ulcers. It is 
a matter of great difficulty to determine in the live animal whether it is 
really afflicted with gastric cancer, and if the cancer is accidentally 
found at autopsy in a veterinary school, it rapidly decomposes, and 
unless kept on ice the canine gastric cancer becomes useless for experi- 
ments in two or three days, for bacteria, especially the pus cocci, are 
great hinderances to successful transplantation, as Loeb* has emphasized. 
We will, therefore, in future, have to depend on cancer tissue gotten 
from living dogs, or soon after the autopsy, or such cancer tissue 
produced experimentally by the method of Fiitterer, which in my 
experience only succeeds in one-third of the animals experimented 
upon. 

> Sepsis followed a large proportion of the operations, and I could not secure the aid of a 
competent surgeon who would do these operations aseptically for me. A sterile extract of 
part of this canine carcinoma was also made and prepared for inoculation and injections into 
dogs, in which I expected to cause gastric ulcers. A very smaU quantity of filtrate (48 c.e.j 
was thus saved, as the largest part of the tumor had been used for transplantations. 

= Virchow’s Archiv., Bd. 111. 

“ Iflc. clt., p. 195. 


* hoc. cit. 
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The adenocarcinoma which developed at the edges of the experi- 
mental peptic ulcer was found at a time when I was engaged in producing 
such ulcers in a series of animals. Eight transplantations of such 
tumor particles were made into the edges of peptic ulcers of other fox- 
terriers. Five of these animals died of infection and other intercurrent 
accidental complications. Three of them lived each three months after 
the transplantation, and of these three, two had developed adenomatous 
proliferations closely resembling carcinoma at the edges of the gastric 
ulcer nearest the pylorus. 

Summary. Eight dogs afflicted with experimental peptic ulcer, in- 
oculated by injecting tumor particles made of suspension of the tumor 
cells of a gastric adenocarcinoma into the edges of the gastric ulcer. 
Five of these animals died of sepsis, etc., three of them lived three 
months each, developed symptoms of gastric carcinoma, and in two of 
them the adenomatous proliferations described by Hauser and Fiitterer 
were evident at the pyloric edge. 

This method of inoculation by a suspension of the tumor cells was 
preferred to transferring actual pieces, because I had a very small 
original tumor to start with, and for the purpose of demonstrating the 
principle involved, it makes no difference whether we transfer large 
pieces or only a few cells, for any ensuing development of carcinoma 
can only in these cases be attributed to a furlher growth of the injected 
carcinoma cells, or whatever hypothetic micro organism or tumor pro- 
ducing agency they may be assumed to carry. My main object, how- 
ever, was to discover whether the cancer formation at the edges of gastric 
ulcers could be induced by the injection of a fluid gained from canine 
carcinoma and free from carcinoma cells as well as micro-organisms, 
as far as our modern methods of testing these two points permit us to 
judge. 

Production op Efforts at Adenomatous Proliferation froji 
THE Edges of Pre-existing Experimental Gastric Ulcer by the 
Injection of Cell-pkee and Sterile Extract op Canine Gastric 
Adenocarcinoma. The sterile and cell-free extract of canine gastric 
adenocarcinoma was prepared by grinding up non-infected portions of 
this cancer in a sterile mortar with quartz sand, together with physio- 
logical salt solution. Then this emulsion was filtered through a Pasteur 
filter, and cultures made upon a number of the most commonly used 
media, w’hich proved negative. In order to exclude the possible action 
of bacteria, I might of course have used strong antiseptics in the solu- 
tion, such as bichloride of mercury, formaldehyde, carbolic acid, etc. 
There are, however, two grave objections to this way of proceeding. I 
shall have to premise what I intend to say by stating that I had from 
previous observations and experiments gained the impression that the 
tumor producing agency in these cases was not the cell itself, nor a 
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The first obieclion to using antiseptics or heat in slcnh'/.iug » _ 

,vas that whilst they no doubt could destroy any niicro-orpinisnis a 
sufficient degree of heat, as well as the more effective antiseptics, would 
also destroy any possible enzyme present. The second objection o 
using these substances was that any possible effiect upon transforming the 
peptic ulcer might have been ascribed to the antiseptic use or to 
chemical additions to the filtrate and not to any inherent qualities 
derived from the original tumor. I have, however, shown that thymol, 
even in saturated solution, has no such destructive action upon the 
proteolytic ferments of the intestinal canal.’ 

A. S. Loevenhart and Kastle, in their beautiful investigation on the 
reversibility of the action of lipase* and Loevenhart in his researches 
on lipogenesis’ toluene was used to keep the tissue extracts sterile, and 
evidently the effectiveness of lipase was not impaired by this antiseptic. 
In one of ray successful experiments I also made use of toluene, and I 
believe this excluded the possible action of any bacteria that might be 
presumed to pass through a Pasteur filter. From the investigations of 
William G. Wherry’ concerning the permeability of the Berkefeld 
and the Pasteur-Chamberland filters to bacteria of small size U seems 
justifiable to conclude that bacteria of small size can pn.es through 
them. The bacillus producing pneumonia in guinea-pigs, for in- 
stance, will pass through the pores of a small Berkefeld filter, No. o, 
and sometimes organisms which do not pass through the above filters, 
like the bacillus coli communis, may grow through. Bcfcrring once more 
to the work of Herzog, it seems justifiable to conclude from the results 
of Wherry, that if the virus' of a disease passes through the pores of a 
Berkefeld filter, it is not necessarily ultramicroscopic. The practical 
import for our research was that we could not rely exclusively upon 
filtration, but had to resort to some antiseptic in order to attain an 
absolutely sterile liquid. For this purpose thymol, and in some cases 
toluene, were used. 

As far as the methods at present at our disposal permit me to judge, 
the filtrate extract used for these inoculations was sterile. The injcclion 
of filtrate into ten animals afflicted with experimental gastric ulcer re- 
sulted in four of them in the development of adenomatous proliferation 
closely resembling an adenocarcinoma at the edges of the ulcer. The 
time in which the animals were examined after the first injection varied 

American Chemical Journal, xxiv,, 1900. 

^ American Journal Physiol., vol. vi. i>. 331. 

■* Journal of Medical Research, November, 1902. 
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from twelve to fifteen weeks after the first injection. The histological 
characteristic of the carcinomas develoimd corresponded closely to those 
described by Hauser and Futterer : (1) There was a difllise proliferation 
of glands ; (2) heterotopia of gland cells ; (3) the cells of the proliferated 
gland ducts stained apparently as deeply as the normal cells in the same 
section ; (4) there were numerous mitoses in the proliferated gland 
cells, some of them atypic, and also mitoses in the connective tissue 
cells close to the proliferated glands. Notwithstanding these histological 
characteristics, I am by no means of the opinion that the proliferation 
produced in this way was really a malignant neoplasm, for I have 
observed such proliferations around two peptic ulcers that were excised 
by operation, and the patients remained well eight and nine years 
respectively. 

The question arises if the adenoma thus produced was not caused 
by the implantation of a carcinoma cell, nor by infection with bac- 
teria, what did cause it? This question opens a wide field for reflec- 
tion. If the Pasteur filter can keep bacteria as well as cells from 
passing through, the incentive to growth can only have been given 
by some chemical substance capable of passing through the filter, 
and contained in the filtrate. This substance was extracted from a 
pre-existing carcinoma in a dog. But it is essential to bear in mind 
that in one case the gastric ulcer developed into a carcinoma spontane- 
ously. Evidently the cellular tissue of the stomach, in its abnormal 
condition, is capable of producing in itself the tumor forming agency, 
and whatever a tissue can produce out of its own cellular structure, if it 
can be proven that the tumor producing agency is not a bacterium, 
must be a product of the cells themselves, and very probably inherent 
in the cells. 

Comparisons of the Relative Osmotic Pressures op Normal 
Cells and Carcinoma Cells of the Same Organ. Normal cells, 
as well as carcinoma cells, can be isolated from their stroma by pencilling 
portions of fresh tissue in salt solution, isotonic with the blood plasma. 
The strength of this solution will vary with different animals. The 
serum of human beings is, according to H. J. Hamburger,* isotonic with 
a 0.84 to 0.89 per cent, solution of sodium chloride. I have observed 
cells from a carcinoma of the stomach in such salt solution on the warm 
stage, and compared them with the cells of normal stomach tissue. 
Whilst there was no apparent change in the normal gastric cells the 
gastric carcinoma began to contract in the course of the day, four to 
five hours, as if they were in an hyperisotonic solution. Not all cells of 
gastric carcinoma that are pencilled out in an isotonic salt solution will 
show this contraction. One notices that in perhaps one-fourth to one- 


1 OsmotischerDrncktindlonenlehre, p. 445. 



the pathogenesis of malignant neoplasms. 681 

third of the cells there is uo contraction evident. I have gained the 
impression that although carcinoma cells represent cells that are eman- 
cipated from the laws of normal proliferation (if I may speak of such 
laws), nevertheless the carcinoma cells themselves, although alienated 
from the general cell state, may be healthy or diseased. By healthy 
in this sense I do not mean that they are normal cells ; but simply that 
they represent a condition of the cells as occurs in the majority of 
cancers before they begin to disintegrate. When a cancerous tumor un- 
dergoes necrobiosis certain of its cells undergo a still further pathological 
process and it is in these cancers undergoing cellular destruction in which 
the perfect lawlessness of the cancer cell becomes manifest. I am of 
the opinion that those cancer cells which do not act like the majority in 
isotonic salt solution are perhaps already undergoing the beginning 
changes of necrobiosis. The majority of cancer cells show a contrac- 
tion, whereas this minority does not show this phenomenon. Diflerence 
in staining of the protoplasm and chromosomes can also be observed in 
these two kinds of cancer cells. I am in doubt wbether this phenomenon 
of contraction or swelling, as the case may be, would be possible in the 
cells of all types of cancer. The adenocarcinoma of the stomach is 
derived from an epithelial and glandular cell which even normally gives 
evidence of marked regenerative power. It possesses marked muta- 
bility, as Virchow would say, and these powers are still manifest when 
this cell becomes emancipated from the normal laws of proliferation. I 
have not been able to try tbe experiment, but I doubt whether the cells 
of an osteoma, chondroma, or scirrhus would be capable of under- 
going visible osmotic changes under the microscope, no matter how 
different the osmotic tension of their environments W'ould be made from 
the tension existing within their protoplasm. 

Similar observations were made with the cells of a. mammary car- 
cinoma, comparing their behavior to that observed on normal mammary 
gland cells in isotonic solution. I have also compared the behavior of 
normal gastric gland cells wdth those of a gastric adenocarcinoma after 
they had been pencilled out in the blood plasma of the same patient, 
and also in the blood plasma of another but normal individual. The 
same differences were found between the two in blood plasma as observed 
in isotonic salt solution. These studies led me to suspect that a deep- 
seated disturbance exists between the osmotic tension of the living cells 
of a cancer and the surrounding juices, mainly because the cancer 
cells act differently from the normal cells of the same tissue when 
placed in the same isotonic solution or in blood plasma of the same 
individual. Thus far these studies have been made only in mammary 
and gastric adenocarcinoma, and I would caution against the extension 
of the observations to all forms of tumors until these have been 
t oroughly studied in this way. It must be emphasized here that as 
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these pieces of tissue could only be gained at operation, I was restricted 
in my search for normal cells to tissue in the immediate neighborhood 
of the malignant growth. It is probable that cells of the same organ, 
more remote from the malignant growth, might have shown a still 
greater contrast. I am now studying the behavior of normal cells 
observed in cancer juice expressed from a cancer of the same 
organ. Normal cells of an organ observed in such cancer juice will 
give evidence of swelling in the course of three to five hours. These phe- 
nomena might be interpreted by differences in osmotic tension between 
the protoplasm of the cell and the surrounding solution. For instance, 
if a normal cell swells up in filtered cancer juice, we may be correct in 
assuming that it takes up water, that the cancer juice contains relatively 
more water than the protoplasm of the cell. Increase of volume of the 
cell, if associated with, cytolysis, may be due, however, to the presence 
of toxic substance in the cancer juice. This has at present not yet been 
satisfactorily investigated. The fact that the majority of healthy 
cancer cells contract in salt solution isotonic with blood plasma would 
indicate that they have lost water. It is justifiable to assume that the 
osmotic tension between a cancer cell and the normal cancer juice as 
existing in its environment is isotonic, for a cancer cell will not change 
its volume in cancer juice. However, in the production of this juice it 
is unavoidable that the cancer cells are cut and bruised and considerable 
of the cytoplasm of the cancer cell may be contained in it, which is not 
present in the juice bathing the cancer cells in the ordinary state of these 
growths, hlaterial is very difficult to obtain, for although the cancer 
tissue is readily obtained from operators, they do not, as a rule, cut far 
away from the limit of the growth into the normal tissue in an effort to 
remove it. 

These are purely physical conditions, but they show a definite dis- 
turbance of osmotic tension. 

Phenomena of cell division are as Biitschli, Quineke, and Jacques 
Loeh believe, phenomena of protoplasmie streaming. They require, as 
Quincke has shown, a definite degree of viscosity. We have to remem- 
ber that all life phenomena, normal as well as abnormal, are ultimately 
due to motion, or ehanges occurring in colloidal matter.^ No proto- 
plasmic motion can occur if the normal viscosity of this matter is dis- 
turbed in either direction, that is, if it is too great or too small. It may 
be that the disturbances in osmotic pressure, which I have suggested in 
the preceding, may lead to changes in the viscosity of cell protoplasm, 
either favoring or inhibiting cell division. 

Changes in Volume Which Normal Cells Undergo in Cancer 
Juice. Studies on osmotic pressure made by means of the hematokrit. 


’ Jacques Loeb, "The Comparative Physiology of the Brain, etc., p. 14. 
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according to tbe methods of Hedin' and Kopper indicate that normal cells 
of the stomach or mammary gland cells when placed in cancer juice de- 
rived from a gastric or mammary cancer, swell up as if they were in a 
hypisotonic solution. The red blood cells of normal human beings and 
also of cancer patients will lose some of their coloring matter when 
placed in sterile cancer juice or sterile filtrate made ns described in the 
preceding portion of this article. This would, in some of ray studies, 
occur even when this filtrate or cancer juice was made isotonic wdth the 
blood plasma, and is suggestive of a substance in the cancer juice which 
is capable of making the stroma of the blood corpuscles permeable to 
toxic or other substances capable of effecting dissolution of the hmma- 
globin; and reminds one of the experiments of Belfante and Carbon, '' 
and also those of J. Bordet.^ These experiments demonstrated that 
toxic substances are formed in the blood serum of animals into whom 
blood of another animal species had been injected. If the blood of a 
rabbit is injected into the peritoneal cavity of a guinea-pig, the serum 
of the guinea-pig blood Avill acquire the properly of destroying the red 
blood corpuscles of rabbits, a property Avhicb the serum of normal 
guinea-pigs does not possess. If 5 c.c. of serum of a normal guinea-pig 
are injected into the circulation of a rabbit, this animal is in no w.ay 
influenced thereby. But if this serum is derived from a guinea-pig 
which has previously received several injections of rabbit blood, then it 
becomes dangerous to a rabbit. A few minutes after the injection the 
rabbit dies and the autopsy reveals extensive dissolution, of the blood 
and numerous hemorrhages as a consequence. Similarl}’- the blood of 
the guinea-pig can be made to acquire a destructive property upon 
cholera bacteria after a small amount of a culture of cholera vibrios 
have been injected into the peritoneal cavity of the guinea-pig. Ehrlich 
and Morgenroth*" and the other authors agree that this hmmolytic and 
bacteriolytic action of guinea-pig serum is due to two substances, one of 
which they speak of as a “ sensibilisator,” and the other as an “ alexin.” 
It is the penetration of the “ alexin ” into the red blood corpuscles 
Avhich makes it lose its coloring matter, but this “ alexin ” cannot work 
unless the blood corpuscles have been sensibilized by the other agent. 
The “sensibilisator” is formed in the circulation of the guinea-pig by 
the intraperitoneal injection of rabbit blood. The “alexins” are 
normally present in the circulation of the animal. It was discovered 
that the sensibilizing substance can tolerate a temperature of 70° C. 
without destruction, but that the “ alexin ” is destroyed at a tempera- 


J Skandinavisches Archiv. f. Physiologic, 2, 134, u. 3S0. 

2 Dubois-Raymond’s Archiv., Physiol. Abt., 1894, 154 ' 

3 Referred to by Metschnikoff, Annals of tbe Institut Pasteur June 

< Ibid., October, 1898, April, 1899. ’ . ’ 

6 Berliner klin. Wochensohr, 1899, Nos. 1 and 22. 


1900, No. C, p. 370. 



684 THE PATHOGENESIS OF MALIGNANT NEOPLASMS, 


ture of only 55°. I have said that the normal serum of the guinea-pig 
contains “ alexins," which are preserved, of course, in the serum made 
active against the blood corpuscles of the rabbit. If the active guinea- 
pig serum is heated to 55° the “ alexin” is destroyed, but the sensibiliz- 
ing substance remains active. In such a serum the rabbit blood 
corpuscles retain their coloring matter, for the “ sensibilisator ” is not 
capable of producing htemolysis. But as soon as serum from a normal 
guinea-pig or a normal rabbit is added, the coloring matter of the 
blood corpuscles begins to part from the red blood cells, for both the 
normal guinea-pig as well as rabbit serum contain “ alexin.” These 
agents which produce haemolysis partake of the nature of catalytic 
agents. Ehrlich and Morgenroth speak of “Zivi^chenkorper ” (intermediate 
bodies), and also of “ complement.'^ In none of these investigations is it 
stated that these substances have been isolated.' The speculations con- 
cerning them are based exclusively upon an observation of their effects. 
They were important for me, however, in suggesting the idea that 
perhaps the cell growth representing cancer might in some way be asso- 
ciated with the influence of a catalytic agent which could be studied in 
a similar manner by its effects on the normal cells of the same tissue or 
upon the blood cells of the same or normal individuals. The effects 
which I have observed of cancer juice on normal cells of the same 
organ, and of cancer juice and cancer filtrate upon blood corpuscles, 
throw no direct light upon the pathogenesis of malignant growths. 
They were undertaken merely because such studies had, to my 
knowledge, not been undertaken heretofore, and I felt that I was follow- 
ing the injunctions of Julius Eobert Mayer that a phenomenon should 
be studied from every possible aspect before we should seek consolation 
in an hypothesis. Then again there was the hope that some reaction 
might be discovered whereby we might be enabled to tell what was a 
malignant growth and what was not, by the effects of the juices of a 
malignant growth upon normal cells. This has, so far as my work is 
concerned, not as yet been successful. The question is so manifold and 
the liability to error in whatever direction one goes is so great, that no 
practical conclusions should as yet be drawn. A weak point of these 
investigations consists in the fact that the juices and filtrate extracts of 
benign growths have not as yet been studied in their possible action 
upon cells of the same organ, or upon blood cells, nor even have the 
tissues and filtrate extract of normal tissues in their actions upon each 
other been studied satisfactorily. The question might be asked, “ Does 
the tissue of an entirely normal stomach contain an agent concerned in 
the cell growth of gastric tissue which on being extracted from a whole 
stomach, concentrated by aseptic evaporation, and injected into normal 

1 1 shaU apply the inspiration gained from the work of Bordet, Ehrlich, etc., in the explana- 
tion of the rarity of metastases, under the heading of “Metastases," later on. 
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gastric tissue of another animal of the same species, will cause increased 
growth of that tissue?” For the development of the growth of the 
mucosa we would have to limit ourselves entirely to extracts of the 
mucous membrane, for the stomach contains layers of widely different 
cellular structure. If such an extract of mucosa does not aflcct the 
normal stomach would it cause cell proliferation after being injected into 
the edges of agastric ulcer? As the difficulties of this investigation 
seem almost insurmountable, depending largely on procuring proper 
and abundant material, I have given expression to these suggestions 
with the hope that they may be of value to other investigators. 

This much I will have to emphasize, “ ^Yhatever the substance or 
agent may be which causes a benign canine gastric ulcer to be trans- 
formed into an adenoma,” it is destroj'ed when the filtrate is heated to 
60° C. (140° F.); for while four animals out of ten injected with the 
unheated filtrate developed adenoma, no such result followed in six ani- 
mals afflicted with gastric ulcers when they were injected with the filtrate 
that bad been heated to 60° G.^ 

Problems of Cell Growth. All of these questions are intimately 
related with the problems of cell groioUu The immediate and specific 
causes of cell division are still imperfectly known. Is cell prolifera- 
tion due, as Ribbert* thinks, exclusively to the removal of inhibi- 
tion or restrictions to growth in the environment of the cell, or is 
it due to proliferative forces within the cell? We have thus two 
conceptions of the immediate causes of cell growth, one without and 
the other within the cell. According to Thiersch and Boll, each 
tissue continues to grow up to the limit afibrded by the resistance 
of neighboring tissues or organs. In the fully developed body the 
mutual relations of the cells are of such a nature that the conditions 
for further proliferation are unfavorable. Ribbert and others express 
this in the terra “ tissue tension ” (“ Geivche spunnwtg ”), which pre- 
vents an increase of growth in the cells. They understand by tins 

tissue tension ” all the uuitual influences of the tissue constituents upon 
each other; they do not exactly mean mechanical pressure, although 
this no doubt plays an important role in restricting growth. The 
removal or lessening of this resistance to growth through injury or dis- 
ease causes the resumption of growth and cell division, leading either to 
regeneration of lost parts or the formation of abnormal growth. Ac- 
cording to the precedent of Virchow, it was formerly held that not 
only the function of a cell, but also its growth could be directly caused 
by the action of external stimuli. Virchow distinguished, accordingly, 
between functional, nutritive, and formative stimulation. This doctrine 

aesignating the proliferation as carcinoma for reasons given at end 

" Loo. eit., p. 800 . 
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was contested by Weigert, whose efforts to disprove the power of external 
agencies to stimulate directly cells to proliferation have been very 
instructive. Weigert postulates that some primary injury to the tissues, 
as the immediate effect of chemical, mechanical, and other external 
agencies, is necessary to stimulate growth. This postulate has been 
fulfilled in many instances where such a cell injury had not been pre- 
viously suspected. Better methods of investigation will no doubt enable 
us to demonstrate such an injury to the tissues. At the same time it is 
going too far, in my opinion, to attribute all morbid cell growth to such 
cell injury. In a comprehensive way Weigert’s theory may be stated 
as follows : Cells are incited to growth through removal of obstacles to 
growth in the environment, in consequence of some disturbance in the 
normal relations or equilibrium of the cells with surrounding parts. 
The capacity of cells to proliferate has become latent when a certain 
“ tissue tension ” has been reached ; it has become potential by the estab- 
lishment of definite relations between cells themselves and between the 
cells and the basement substances, bloodvessels, lymphatics, tissue juices, 
and chemical substances contained in them. 

We have hitherto studied cell growth as conceived to be due to a 
removal of restriction to proliferation outside of the cell body. In all these 
cases, however, it is difiicult to determine the immediate stimulus to cell 
division, for a long chain of causes and effects may intervene between 
the primary disturbance and the ultimate reaction of the dividing cells. 
The opinion is gaining ground that the immediate causes of cell pro- 
liferation, whatever their antecedents, are to be sought in local chemical 
changes. Recent experiments on the proliferation in the ova of various 
invertebrates, conducted by Jacques Loeb, T. H. Morgan, R. Hertwig, 
and Mead, give ground for the conclusion that the stimulus to cell 
growth is of a chemical nature.* The climax of these experiments is 
reached in Loeb’s artificial production of parthenogenesis in sea-urchin 
eggs by treatment with dilute magnesium chloride. The remarkable 
gall formation in plants leaves no doubt that extremely complex abnor- 
mal growths may result from specific chemical stimuli, and pathologists 
have held that abnormal growth in the animal body may also be incited 
by abnormal local chemical conditions. Only in two ways, then, can 
the cell be incited to growth — either by the removal of resistance to 
growth in the environment or by an increase in the formative energy 
resident within the cell. William H. Welcy concedes both of these 
possibilities — i. e., forms of energy acting from without directly increas- 
ing the formative energy of the cell, and stimulating it to growth and 
multiplication ; and, secondly, increase of the proliferative forces natur- 

' Edmond B. Wilson, '• The Cell in Development and Inheritance,” second edition, p. 391. 

= Adaptation in Pathological Processes, The American Journal op the Medical Sciences, 
J une, 1S97. 
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ally latent (dormant) within the cell. It will be clifhcult to decide in 
which of the two ways cell proliferation is brought about. One reason 
for assuming that in carcinoma of the stomach the tuinoi pioduciug 
agency is to be sought in increase of the proliferative forces within the 
cell is the fact that these cells must be ground up and crushed very 
thoroughly before the extract will have any cancer converting effect 
upon experimental gastric ulcer. If the tumor producing agency were 
some chemical substance in the environment of the cell, we should not 
expect that thorough crushing and grinding were nece.ssary to extract 
it, but that it could be dissolved out by repeated percolation and irriga- 
tion. However, this is an unreliable lest, .as the tissues must be tom up 
into small pieces in both instances, ev'en if only to permit ])ercolation. 
The fact that it is possible to extract a tuTnor producing agency from 
gastric carcinoma by crushing pieces of it in normal salt solution would 
not permit us to decide whether the tumor producing substance was 
derived from within or without the cell. 

The modern view that cancer nietastases can be effected by the trans- 
portation of single carcinoma cells is a support of the Contention that 
the tumor producing agency is resident within the structure of the cell. 
In a recent investigation on the fate of dislodged and embolized tissue 
particles in the animal body, Paul Lengermann comes to the conclusion 
that the power of producing metnstnses is dependent upon an increase 
in the proliferative energies inherent in the cell, and not upon a reduc- 
tion of normal tissue resistance to growth.’ 

Speaking of the influence of cell nutrition and the maintenance and 
undisturbed progress of cell function, Ludolf Krehl* says : " Nobody will 
expect that a tissue can maintain form and size without sufficient supply 
of potential energy ; but the incentive does not come from the blood, as 
was formerly believed, but always from the parenchyma itself.”^ 

Influence of Puysical Law's on Cjcll Grow'th. Oscar Hcrt- 
wig investigated the influence of temperature on the recently fertilized 
ova of rana fusca and rana esculenta, and found that certain well- 
recognizable stages (“Stadien”) in the development of these eggs w'ere 
reached quicker as the temperature of the breeding medium was 
increased. He found that the same relation existed between rate of 
growth and temperature as was known to exist between reaction time 
and temperature. 

Cell volume, within certain limits, is dependent upon osmotic pressure. 


Gcwebsielle im thierischen KOrper,” p 09 m 
luM. Abthdlung cl. icgl. Uyg.lnstilut.” Posen. BOl, s 299,’ 0. 

- Patholog Physiologie, second edition, p. 532. 

zugefdhrte KruPe bringen das Heil, sondern die Zellescbaft cs sicli 

< Aicbiv. f. mik. Anat. u. Entwicklungsgesch, 1893, 52, 319. 
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Cells can be made to undergo apparent growth by placing them in 
solutions the osmotic pressure of which is below the pressure within the 
cell protoplasm. In this case the cell volume increases by the diffu- 
sion of water into the protoplasm. Loeb’ cut off the polypi from colo- 
nies of tubularia, and brought the stems in sea water of various concen - 
trations and dilutions. He found that polypi again grew out of the 
stumps as long as the sea water was not concentrated to more than 70 
per cent, of its volume or not diluted more than to 225 per cent, of its 
original volume with water; but the regeneration occurred prompter 
and quicker in the diluted than in the concentrated sea water. Loeb’s 
experiments show conclusively that moderate dilution of the external 
medium in which a cell is bathed favors growth — i. e., the solution out- 
side must be a h 3 'potonic one. Two other essential physical conditions 
to growth are (1) a certain turgescence (turgor) within the cell, and (2) 
expansibility of the enclosing protoplasmic envelope. 

It is conceivable that cell protoplasm will become more expansible 
and looser by the reception of water from the hypotonic environment 
and a certain- turgescence — that is, a hypertonic state within the cell 
metabolism, and the consequent increase of osmotic energy connected 
therewith. Increase of turgidity is always seen in rapidly growing 
parts. Turgidity means osmotic entrance of water into the growing 
cell. Claude Bernard" found that blood flowing through a secreting, 
gland had lost water, and Ranke found that blood that had streamed 
through a working muscle had lost- water.® To complete the logic of 
these instructive observations, Loeb demonstrated that the water thus 
lost was taken up into the substance of the working muscle; for when 
the muscle while at rest and before work was placed in a solution 
■which was isotonic with the protoplasmic contents of the muscle cell, it 
increased in weight during its work* — that is, the augmentation of 
metabolism during work had evidently increased the osmotic pressure 
within the muscle cell, and the ensuing diflTerence in pressure had 
induced the growth. 

These observations are important for the interpretation of my own 
studies demonstrating the contraction of fresh cancer cells in solutions 
made isotonic with the human plasma, or in blood plasma itself, as if 
they were in a h^'pertonic solution — a phenomenon not observed when 
normal cells of the same tissue from which the cancer was taken are 
placed in the identical plasma or solution. It will hardly be necessary 
for me to emphasize that any and every growth of and in cancer cells 
cannot be attributed to the taking in of water only, nor can a muscle 
hypertrophy due to work be attributed to the taking in of water exclu- 

' Organbildung und Wachstum, WUreburg, 1892. 

- Ph6nomenes de la vie, 2d edit., i., 169. 

= Tetanus Physiologie, I86S, 89. ■« PflUger*s Archiv., Bd. Isxi., 439. 



THE 


PATHOGEXESIR OF MAMONANT NKOF!,ABMS. 


(IS'.I 


sivcly. The water osimisi? i? only one phnso of the pmeiv^ <>l j^rowth, 
that ph».«e which i)y elVectiJi^MPi increaH^ oi' voUttae u? inu'-t 

us urowlh. The internal conslniellon of the cell In.useholrl, ih.- <h-p-»-i- 
tinii of now cyU'plasin, is conccaUal from us. 

When frog larvic arc analyzed at diHorent statues of ♦levelo})nieni f»r 

their percentage content of water and solid suh-tance it is toiind that 

the entire growth of the first fourteen days con-i'-t'^ in the inc<»rj*oration 
of water. The body weight heconics ten tiinex as great hy uat< r. and 
not until after this dm>s the interior construction aiul the dcjeidt of -did 
suhstanccs into the aqueous tis’-nc hegin. In the fir.-^t two uc!'’;.*- of 
development of hatrnchian larva* the percentage of wat-r in (he einluyo 
rises from oG percent, to fill percent.,’ thenaifter it In-gins to sink ai.'ain. 
In the light of our present knowledge we have a right to speak «tt tin* 
“ osmotic pressure of the cell,'* fitr the cell jirotojda'^m, a« prt'viiiu»ly 
cinpha.«iz.ed. is a li<juid, a solution, or at lea*-! in n state uf vj^eo-ity. 
The entrance of water into the cell snhslanee is hronght ahnut primarily 
hy mclaholie ehanges ctl'ecting a hyj>erisotonie stal*' in the cell witli 
regard to its snrnuinding liquid environment, T/ii- j>h> nimu-n’iu nf 
chmiqt' of (h’iuciu<tou‘’ (e»!itr<irfi*«n) offVesA r'lrcitvnn-i (gu‘'n'’ luifiuf 
cuiTiunvut ill nnrinol pbi^in'i or {.•n'.iiinr trif/i i‘ (« 7jk ?U’'“Ui} 

evidriirc in j'lii'or of (In' vicir ihn! irh't!’-V( r o.'//':/' rou''.-' for ilu- r.re'j“iv' 
.ffron'di of violi'jnnnf c< !f'' f/icrc amt; e, r/oin/j; (>f e iiios nrr 
rr.'^idrnl irWiin the c(V iiyolophi^-ni iifi’H. 

When we approach a e<>nsideration of tlie ijite^tion of how the cell 
Iniihks up i>roto])la«m — that is. an inquiry into the metlnids and means 
by which it carries on the .«ynthesis of jl.s suh-lanci* — we .’in* confronted 
with a problem apparently presenting insnrmountahle ditlicultie-, for 
all artificial synthc-es arc hrongiit about hy forces and ageiilN which can 
never ho conceived as participating in the procc'-M-s of life, ,‘^ueh 
agents and forces are Itigh pressure and ttunju'ratnre, concentrated 
inorganic acids, free chlorine, and galvanic etirrenis of high len.'-ion. 
All of (liescare factors which would destroy cell life itis-tantly. 

So far wc know definitely of the synthesi'-' of alhuniin is only hv 
the aid of enzymes (aitalysator). For instance, the recon v<'i>ion of 
aihumoscs, which have been formed in the guslvu-iutestinal canal into 
albumin, is nltrihntcd to some agent in the gastric wall.' When the 
stomach is isolated from an animal, but kept nilvo, at the height of 
digestion all aihumoscs disapjicar from it. Jt might he presumed that 
this does not indicate a syntliasks, hut a further breaking down «if the 
alhunioses. In that case, liowcver, an increase in the. nun-precipitahle 
nitiogenous substance should he denionst ruble, which is not (he case •’ 


■■ t‘«wcc<llii(;fi or th.; llosloi, Soolotv. •>. 7.1. IV17 

//CU.-ctir. f. I'hyplol. Chcinlc, O.C'J. 
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SO that aay other interpretation of this disappearance of albumoses, 
except their synthetic reconversion into albumin, appears illogical. 
Furthermore, Danilewsky and Sawgaloff have proven that chymosin 
(rennin) is capable of synthetically constructing an albumin from 
peptones and albumoses in an acid medium. This albuminous body, 
which they designated as “ plastein,” is soluble in weak acids and alka- 
lies, insoluble in water, and can be precipitated by strong salt solution — 
undeniably a typical albumin constructed synthetically by this ferment. 

It would be going too far to assume that all syntheses in the organism 
are enzyme syntheses, for an enzyme (catalyzer) is incapable of pro- 
dxicing anything that would not also be gyi'oduced without it by other means. 
Ostwald' groups all ferment or enzyme actions under the term 
“ catalyse,” hy which he means the aceeleration of a sloiu or the retarda- 
tion of a rapid chemical process through the presence of a foreign body 
(catalysator')? 

This definition gives the specific characteristic of enzyme action. An 
enzyme can, therefore, not carry out a process which would be impos- 
sible without it, but it can only influence the time in which a chemical 
process occurs, generally increasing the rate of the reaction, which would 
also take place, in a much slower or faster manner as the case may be, 
however, without it. 

The facts, namely (1) that albumin can be constructed synthetically 
by enzymes, and (2) that enzymes act merely as accelerators or inhibi- 
tors of processes that can occur without them, coupled with the experi- 
mental results briefly narrated in the preceding (acceleration of cell 
proliferation by injection of a cell-free and sterile fluid), should suggest 
the possibility that abnormally rapid formation of protoplasm such as 
is observed in the marvellous cell-proliferation of malignant tumors may 
in some way be associated with the action of an 'enzyme. The catalytic 
origin of malignant neoplasms is by no means proven by these facts and 
considerations, but only made more probable, I have previously 
emphasized the important role which physical processes (osmosis) play 
in the growth of cells, so that it is not logical to attribute proliferation 
to enzyme action alone; but as we have seen that even this osmosis is 
due in part to a preceding hyperisotonic state within the cell brought 
about by increased metabolism, the function of a catalyzer is even 
here not inconceivable, but on the contrary very probable. Much 
remains to be proven before we are justified in making this conclusion 
indisputable. 

Thus far attempts to isolate enzymes have failed, for what are 
believed to be ferments are variously considered, albuminous or proteid 
bodies — albumoses or peptones (Uroblewski) — or nucleoproteids 


* Loe. cit. 


See W. Ostwald, Ueber Katalyse, Leipzig, 1902. 
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(Pekelharing’s conception of pepsin), in connection with which ferment 
adtions have been observed. In brief, nothing is definitely known of 

the chemical nature of organic enzymes. 

When it comes to the problem of isolating enzymes from protoplasm 
of cells we find that it presents insurmountable difiiculties. It might 
be thought that inasmuch as enzymes are chemical substances, some of 
which are known to exert their characteristic aetion apart from the 
living substances to which they are usually attached, it might be possible 
to destroy the cell alone and extract the enzyme ; but all protoplasmic 
poisons are also enzyme poisons (corrosive sublimate, carbon monoxide, 
sulphuretted hydrogen, hydrocyanic acid, nitrate of silver, formalde- 
hyde, hydrogen peroxide), J. R. Green has emphasized that proto- 
plasm itself has powerful fermentative activity. No matter what the 
exact relation is that the intracellular enzyme has to the protoplasm, 
whether it be conceived to be a detached protoplasm molecule or not, 
as long as it is considered a derivative of protoplasm it must be self- 
evident that protoplasm is capable of doing all those things which the 
enzymes can do. Newer conceptions concerning this subject attribute 
to protoplasm much more wonderful achievements than to the enzymes 
themselves. If the efforts to separate growth stimulating enzymes from 
cell protoplasm are at present futile, from the insurmountable chemical 
difficulties involved, we should realize that protoplasm itself may exert 
a more intense catalytic action than any enzyme derived from it. Our 
reflections concerning the nature of a substance which we assume to be 
capable of stimulating cell growth, and which is cell free and sterile, 
must end here for the present. We can only say that the ageney is con- 
tained within the cell, but whether it be a special derivative of the cell 
protoplasm or the protoplasm itself, it is, in the light of our present 
knowledge, impossible to decide. A slight hope of advance lies in 
researches showing differences in the degree of temperature which the 
protoplasm and the ferment can stand without destruction. I have 
gained the impression that some ferments are much more susceptible to 
high temperatures than the protoplasms from which they are derived. 
For instance, the gastric mucosa of a dog can be heated to a temper- 
ature of 15b° F. (70° C.) without absolutely destroying the tissue; 
but heating pepsin to this temperature for three hours will destroy its 
activity permanently. Similarly, when the so-called “ commercial ” 
pepsin IS heated to a temperature of 55° to 60° C. in a moist condition it 
is destroyed (in a thoroughly dry state it may tolerate 160° for a short 
time). Nevertheless the chemical composition of the nucleo-albumin 
is still there as it was before the heating. The 'fermentative power 
has^ disappeared. Evidently ferments are not nucleo-albumins in the 
ordinary sense of the chemist, but something attached and associated 
with these nucleo-albumins. 
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CONCEENING THE StEUCTUKE OP PeOTOPLASM AND ITS CHEMICAL 
Oeganization. The method that has become most common to 
familiarize us with the structure of living substance has been to start 
from histological elements visible under the microscope and to attribute 
certain physiological functions to them. The conceptions thus derived 
have not always acquired precision, and we have definite notions only 
concerning the coarser elements visible under the microscope, such as 
the nucleus, the chromosomes, etc. This method of observation has not 
been able to give the least explanation of the finer elements of the cells, 
the innumerable droplets, barely visible vacuoles and granules of the 
protoplasm, not to speak of that still finer subdivision of cell proto- 
plasm which might be designated as ultra-microscopic. It is very 
gratifying, therefore, that biochemists have approached the subject of 
the construction of the living substance from the purely chemical 
standpoint, as, for instance, Franz Hofmeister has done (Chemische 
Organization der Zelle), who did not start from the visible architecture 
of the cell or protoplasm, but from its achievements and functions. He 
tried to investigate how protoplasm must be constructed in order to 
make these functions possible. As the functions of protoplasm are 
above all things chemical, he entered exclusively upon chemical con- 
siderations. 

The hepatic cell furnishes us with an instructive example of how 
many chemical processes may go on in one and the same cell, and very 
probably go on simultaneously. We know definitely that the liver cell 
forms glycogen from sugar, and, reversely, sugar from glycogen. It 
forms urea from ammonia and amido acids. It decomposes hremoglobin, 
and under the splitting off of iron it converts it into bilirubin. It can 
manufacture cholic acid from a substance still unknown, and pairs it 
with taurin and glycocoll. This same cell can combine phenols with 
sulphuric acid to form the ethereal sulphates, and it can retain or render 
harmless poisons that are conducted to it. Nothing is more certain 
than that these performances represent only a fraction of the chemical 
versatility of the hepatic cell, for we must certainly assume that the same 
cell cau in addition execute other chemical processes necessary for the 
oxidation of the food materials brought to it for hydration and assimi- 
lation. The supposition that there is a division of labor among the 
liver cells, one group of cells manufacturing one product and the other 
another, is untenable because the hepatic cells are of the identical 
structure throughout the liver, and their relation to the blood, lymph, 
and biliary vessels so alike that an assumption of a division of labor is 
not justifiable. There is no escape from the conclusion that all liver 
cells are chemically equivalent, and each cell is capable of performing 
all of the described chemical processes and possibly many more. When 
we reflect that all this chemical activity is invisible by the microscope. 
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and that many chemical processes must occur side by side simultaneously , 
it is diflacult to conceive of the construction of protoplasm that would 
make such a manifold and wonderful chemical activity possible. 

Many years ago Hoppe-Seyler expressed the opinion that such activi- 
ties in living cells as were intelligible at his period were due to enzymes, 
and since then it has been possible in many cases to extract such intra- 
cellular ferments from the innermost structure of the cells and to 
establish their significance for vital processes. When we compare the 
instrumentarium — chemical substances and reagents necessary for 
chemical transformations in the laboratory — with the processes as they 
occur in living protoplasm (as much as has thus far been accurately 
observed) we cannot fail to be impressed with the astounding simplicity 
and conformity to the end in view exhibited in the means which proto- 
plasm employs to accomplish its chemical purposes. In order to induce 
a reaction in the laboratory we need a reagent, i, e., either an alkali or 
an acid, or perhaps the application of heat ; but the reagents which the 
cell employs are calculated to fill the chemist with envy. 

The food substances and the oxygen and other possible stuffs which 
act upon each other within the cell do not, as a rule, belong to the 
normal cell household, but enter it from the blood. The reagents, how- 
ever, which induce the reactions, must always be present, and they must 
in some way be protected from being washed out of their domicile by 
the constant flow of liquid passing through the cell. These reagents 
must be either soluble in water or infinitesimally divided in it. They 
must be capable of accomplishing relatively large chemical per- 
formances, and not be consumed or used up during their activity. 
Such qualities are only known to be possessed by agents which the 
chemist has designated as catalyzers. The bearers of the chemical 
energy in the cell are catalyzers of a colloidal consistency (Hofmeister). 
According to Hofmeister, we are justified in assuming that the living 
cell protoplasm contains all the ferments necessary to the execution of 
the chemical performances observed in connection with that cell. 
This view is supported by the knowledge obtained of the physiological 
chemistry of quite a number of cells in the animal body. For instance, 
we know that the hepatic cell can yield up (1) a proteolytic ferment, 
(2) a ferment that can transform combined nitrogen of amido acid into 
ammonia, (3) a fibrin ferment, (4) a glykase, (5) a maltase, (6) a fer- 
ment capable of splitting up nucleins, (7) a lactase, (8) an aldehydase, 
(9) a lipase, and (10) a ferment similar to the gastric chymosin. Here 
we have definitely established the presence of ten different ferments in 
a single hepatic cell. In addition to this we may believe that the synthetic 
construction of the cell tissue itself requires a special ferment to make 
possible the chemical procmes necessary for the upbuilding of protoplasm. 

rom what I have said in connection with normal and abnormal cell 
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growth it is evident that iiis this ferment to which nnist be ascribed the 2mver 
of accelerating or inhibiting cell grmvth. If we once accept ten different fer- 
ments which really have already been definitely established as existing 
in the same cell, there is no logical reason why the remaining unex- 
plained chemical functions of the cell should not also be ascribed to 
peculiar ferments, and I can conceive of no reason why cell growth itself 
should not be accelerated or inhibited, as the case may be, by a particular 
enzyme. 

A considerable number of capable modern physiologists have accepted 
the view that every chemical reaction in the cell has its particular 
catalyzer corresjDonding to it. It is easy to recognize that this view 
may lead us too far, for the ‘specific nature of the ferments is not 
always such as to restrict their action on one single chemical body, but 
they may be able to transform a greater or lesser number of substances 
of .similar construction (t3’rosinase, for example, may oxidize a large 
number of aromatic substances). Furthermore, it is conceivable that 
very labile bodies may arise as a result of chemical transformations in 
the cells, which are promptly changed into other forms under the exist- 
ing conditions, and, therefore, no ferment is necessary to explain such 
transformation. A further revelation which modern chemistr^’^ has 
brought particularly through the researches of Kastle aud Loevenhart, 
to which I have already referred, is the reversibility of the action of 
ferments. Should this power of reversibility of enzyme action be con- 
firmed with other ferments, it opens up the possibility that many 
analyses aud syntheses are brought about by the same ferment accord- 
ing to the existing requirements and chemical conditions in the cell. 

It is probable that the chemical organization of the cell is capable of 
reckoning with all possibilities, whether they occur within or without 
the cell, whether they are an advantage or hostile to the cell state. 
There are no reliable reasons for believing that the organic antitoxins, 
coagulins, and antihmmolysins owe their origin to definite catalytic cell 
agents which are equipped for the production of such protective sub- 
stances. M. Jacoby holds that the antibodies do not act like fer- 
ments. The cell is even equipped with ferments for the purpose of 
committing suicide or digesting itself when it has arrived at a state or 
condition in which it is no longer of use to the cell state. This 
phenomenon of cellular autodigestion has recently been observed in 
tissues which have been perfectly protected from the invasion of micro- 
organisms. 

Cellular autodigestion has been studied in all animal organa and occurs 
in all except those that show a ver}”^ slight degree of metabolism, 
M. Jacoby gives to this phenomenon the designation autolysis. It 
is well known that the various forms of Ij^mphoid cells contain an 
abundance of a tr^’psinoid ferment, and it is possible that autodigestion 
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occurs by virtue of sucli an enzyme. Pelrey* found that in neoplasms 
autolysis was much more intense than in normal corresponding tissue. 
The proteid substances and the nucleins of the cell, the glycogen and 
the fat, are split up similarly as they would be in the intestines, and a 
number of diffusible substances result, such as sugar, leucin, tyrosin, 
fatty acids, etc. This is a form of catalytic colliquidation occurring in 
single cells, or in cell complexes which have passed the stage of their 
usefulness ; and if this process occurs in an otherwise normal organism 
there is no reason why the end-products of such cellular autodigestion 
should not be taken up by the blood and lymph and be absorbed and 
assimilated to the advantage of the general organism just as they would 
be if they had been absorbed from the digestive tract. 

An astounding fact which has been revealed by modern investigation 
in connection with this phenomenon is that bactericidal substances are 
set free during autolysis. It is well known that proteolytic digesting 
mixtures are first-class culture media for bacteria. For this reason 
the production of bactericidal substances during cellular autodigestion 
demands admiration. 

If I have in the preceding suggested the probability of the action of 
intracellular catalytic agents in accelerating or inhibiting cell growth, 
I do not wish to be understood as meaning that these agents are the 
only factors which determine the growth and the character of the cell 
protoplasm. What I have said concerning the r61e of osmosis will 
prevent ray being misunderstood in this connection. An intracellular 
enzyme cannot construct protoplasm out of itself — it can only build 
it up out of the materials furnished to it; and as these materials 
must vary with every species and even with every individual, it is 
probable that the elements of which protoplasm is constructed within 
the cell must be presented in a certain definite form, in order that a 
normal cell protoblast shall result. This is an important point, for it 
explains how variations in the chemical composition of the cell juices 
(dyscrasias) may be determining factors for the character of the resulting 
cell structure. 

The simultaneous action of so many intracellular ferments within 
the same cell sometimes representing diagonally opposite processes, such 
as oxidation and reduction, hydration and the withdrawal of water, is 
only conceivable if we accept, with Professor Edmund B. Wilson, the 
•foam structure of protoplasm, that is the view which assumes that pro- 
toplasm is held within a foam-like structure of countless ultra-micro- 
scopic compartments, retorts, or vacuoles. W e must assume also that the 
walls of these ultra-microscopic spaces are not affected by the reaction 
which takes place within them. For instance, that the walls of the 


I Hofmeister’s Beltr. z. chem. Phys. u. path., 1902, ii. 
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compartment or vacuole in which oxidation takes place are resistant to 
the oxidase, and that the walls of the space in which proteolysis takes 
place are resistant to the proteolytic enzyme. Such a possibility is, so 
far as our present knowledge goes, only conceivable within the living 
cell by means of its catalytic agents, which may decompose an albu- 
minoid body of one composition completely and yet leave another very 
similar albuminoid body entirely intact. For instance, the proteolytic 
ferment of the liver can completel}’^ decompose the globulin of the 
hepatic substance, but it does not attack another albuminous body of 
similar composition with which it may even be in contact. The intact- 
ness of this so-called foam structure of protoplasm is, therefore, an 
essential condition for the normal action of the intracellular enzyme. 
A destruction of these ultra-microscopic partitions may lead to serious 
consequences, and it is here that the importance of what Welch calls 
the “ more subtle and partial damage of cytoplasm and nucleus ” exer- 
cises its detrimental influence in destroying the normal intracellular 
architecture and making possible the liberation of ferments and dis- 
turbing the normal chemical equilibrium. 

We must conceive of the normal and orderly performance of the cell 
as brought about by the aid of an admirable and highly sensitive sys- 
tem, embracing among other things a transference and transformation 
of chemical, electrical (ions) and other specific forms of energy, and of 
accelerating and inhibiting enzymatic (catalytic) agents ; of the latter 
a great variety, each acting in its own ultra-microscopic compartment. 
We must conceive of a delicate mutual adjustment and conformation to 
purpose among the many little laboratories within the cell household. 
And even these conceptions are coarse and inadequate if we knew in 
reality of the incomprehensible fineness and perfection of intracellular 
chemical activity. But it will be readily understood that very slight 
damage to cytoplasm in the sense of Welch* will be suflicient to destroy 
this beautiful arrangement, and enzymes which are useful lambs in the 
orderly household may become destructive lions when the partitions are 
broken down. 

In the preceding I hope to have made possible the conception that 
abnormal cell growth may be due to something else than bacteria At 
the same time I do not wish to deny the possibility of a deleterious influ- 
ence exerted by bacteria and favoring the development of malignant 
neoplasms- Malignant neoplasms represent a great group of abnormali- 
ties, and I agree with Hansemann that there cannot be a uniform cause 
for all these manifold types of abnormal cell growth. But if I admit 
the possibility of bacteria as active in their etiology, it is only as indi- 
rect agents in causing these more subtle and partial damages, to cyto- 


' The Ameeican Journal of the Medical SaENCEs, June, 1879, p. 19. 
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plasm, which liberate ferments on the one hand, and destroy them on 
the other; for we must not lose sight of the possibility that even 
within the cell abnormal growth may be due to excessive action of one 
ferment stimulating growth, or to the absence of an enzyme necessary 
to inhibit it. 

■ Reversibility of Enzymes. Basing our views on the chemical 
mechanism of growth on the phenomenon of the reversibility of enzymes, - 
it is intelligible how increase in the dimensions and weight of the cell 
mass may be brought about by two different and divergent processes. 
There may be only the synthetic enzyme concerned in the control of 
growth, or there may be a second intracellular enzyme that inhibits 
growth, by analysis of protoplasm already formed. Under the conception 
of enzyme reversibility, however, it is not necessary to assume the existence 
of two distinct enzymes — one synthetic, the other analytic — for reversi- 
bility means that one and the same enzyme may exert diagonally oppo- 
site chemical effects if need be. The synthetic enzyme may act like a 
governor upon the metabolic machine of the cell. If the influx of 
utilizable substances is normal or subnormal it works synthetically and 
builds up protoplasm ; if the influx is too great it reverses this state of 
affairs and breaks down protoplasm analytically. We are already very 
close to the view of the self-regulation of metabolism by reversible 
enzymes in the case of the liver glycogen, and of fat digestion and 
absorption. A simpler conception of glycogen metabolism cannot be 
held than that controlled by an enzyme which converts sugar into 
glycogen, when there is an excessive ingress of sugar, but reversely con- 
verts glycogen into sugar when there is an insufficient influx of sugar. 

The metabolism of fat would be readily intelligible if we similarly 
accept the existence of an enzyme in the fat cells which would be capa- 
ble by means of its reversibility of maintaining a definite equilibrium 
between the soaps in the blood and the fats in the fat cells, or which 
some enzyme (to apply the protothesis to fat digestion) were capable of 
splitting up fat into fatty acids and soaps within the intestinal lumen, 
and after their absorption recombining them into neutral fats again. 

The doctrine of an intracellular enzyme being active during normal 
cell growth brings with it the suggestion of a detriment to this enzyme 
when we are confronted with abnormal cell growth. No doubt the intra- 
cellular laboratories are seriously upset, and the anarchistic growth may 
be due to several possible factors : 

1. The self-regulating catalytic mechanism of the synthetic enzyme 
may be destroyed ; it can only build up, no longer decompose. 

2. There may have preceded a lesion to the finer structure of the cell 
substance, a lesion though delicate, yet irreparable, paralyzing the self- 
regulating catalytic metabolism. 

3. The normal tissue tension in the environment of the degenerate 
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cell can hold it in check for a while if the lesion has struck only one or 
a few cells — the cell state is threatened by the leaven of rebellion, but 
perhaps the normal tissue equilibrium of the cell state may be restored 
if the anarchy has not struck too man}’- cells ; they may be forced to 
autodigestion, or some other form of disintegration, and for all that 
we know this may occur often if the cell state is vigorous and the 
metabolism normal. 

4. But if the protoplasm apparatus of a considerable complex of cells 
is disturbed simultaneously, the normal cells in the environment, the 
tissue juices, etc., are helpless to overcome the excessive growth. 

Some have argued that cancers always grow from out of themselves 
(“aus sicht selbst” — Ribbert) ; that is, one cancer cell always grows 
from a preceding cancer cell — until the original degenerate cell is 
reached. But I can conceive of no reason why the altered metabolism 
of large groups of malignant cells should not be able to produce such 
detriment, by chemically affecting adjacent normal cells, that their cyto- 
plasm also receives a subtle damage, sufficient to paralyze the self- 
regulatory catalytic apparatus for growth (a kind of enzymatic, not bac- 
terial infection). This extension of catalytic infection to other cells, even 
to the cells of the bloodvessels, is, of course, as yet an assumption ; hut it 
is well known that all the various tissues in an autonomous (Lubarsch) 
neoplasm are in a state of abnormal proliferation, particularly the 
bloodvessels which give evidence of a peculiar development (Klebs),* 
explainable only on the assumption that this tissue also has been drawn 
into the cell anarchy, but not to the same extent and character as the cells 
of the neoplastic parenchyma. 

The cell has within its protoplasm certain recognizable structures 
which may be termed the organs of the cell, viz., the nucleus and its 
constituents, the chromatophores, centrosomes, the plastids — the passive 
bodies (E. B. Wilson), the raetaplasm or paraplasm, the vacuoles, with 
their inclusions and secretions, the pigments in certain locations ; all of 
these things signify that the cycloplasmic meshwork is not everj’where 
in the cell of the same chemical composition or reactive energy. This 
is already suggested by the fact that widely different reactions, some- 
times chemically opposed to each other, occur in the same cell simul- 
taneously. In the cytoplasm, synthetic and analytic transformations 
occur, not always by the same chemical reactions, but by a series of widel}’ 
differing reactions. The decomposition of glycocoll to form urea, for 
example, is not conceivable without a liberation of the group from 
a part of the glycocoll molecule, then follows an oxidation of the 
remainder, and eventually a combination of the fractional parts. But it is 
essential that these reactions should occur in well-ordered sequence, other- 
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wise urea cannot be formed in this way. A lawful and ordered sequence 
of this and numerous similar composite reactions within the cell necessitate 
the conception that the different agents work separately in different 
compartments of the cell, we are forced to accept a chemical organization 
which excludes the idea that the cytoplasm is everywhere the same 
chemically — in short, there cannot be an nbiquito%is chemical equivalence oj 
protoplasm. The colloidal reagents then are separated by walls, to them 
impenetrable and secure from their chemical influence. Let us conceive 
of a lesion, invisible to the microscope but destroying these partitions, and 
we can realize the danger of liberation of enzymes ; they can now attack 
all elements formerly inaccessible, or they may even attack each other. 

This is the proper place to be reminded of the many theories of the 
causation of cancer, attributing it to some form of irritation (to which 
the parasitic theory may be classed also) or to trauma.^ 

Metastases. — Virchow has expressed the opinion that malignant 
tumors may extend in three different manners:^ First, by immediate 
.propagation — that is, by direct extension or growing over from one 
organ into another ; second, by dissemination — that is, detachment of 
tumor particles which settle down in another position ; for instance, if a 
carcinoma of the stomach extends through or perforates into the peri- 
toneum, the cells of the carcinoma may gravitate to any portion of the 
peritoneum and cause independent secondary growths. The third man- 
ner of extension is highly interesting from the standpoint illuminated 
in the preceding pages, and in order not to express the views of this 
great master in a wrong manner I will quote his own words : “ This 
manner of metastatic extension makes it very probable that the trans- 
ference occurs by means of liquids, and that these possess the power to 
create an infection (‘ Ansteckung ’), which causes the individual parts 

1 Hemmeter. Cancer Etiology, Diseases of the Intestines, vol. i. p. G77. 

It may be objected that I am here moving on very hypothetical ground, and having in the 
beginning of this article doubted the value of hypotheses, that I am myself now adding 
assumptions which go beyond the demonstrable state of facts concerning cell growth. But I 
must contend that I am not formulating a new hypothesis when I assume that all cell growth 
must be under the control of an intracellular catalyzer ; I am simply for the time being using 
an assumption based on present observations, which, however, have not yet been sufficiently 
comprehensive. We know of the causal relation between cell growth, cell chemistry, and 
catalyzers. Certain reactions occur in the cell, certain products are built up, certain sub- 
stances decomposed. We can isolate the synthetical and analytical products ; we have in many 
instances Isolated the enzymes and repeated their characteristic reactions in the test tube. We 
know from the nature of certain intracellular reactions that they must inevitably occur in 
separate compartments. Hence we are forced to believe that the growth of the cell structure 
itself is a separate and distinct performance, that there must be self-regulating cytoplastic 
syntheses in the cell, and that in pathological cell growth this chemical process is deranged. I 
am here rnaking temporary use of a “ protothesis” (see W. Ostwald, Naturphilosophie, s. 399 ), 
with the view that further researches may instruct us whether the assumption is correct or not. 
The difierence between a protothesis and a “ hypothesis” is that the former adds nothing to 
existing observations which cannot further be tested. A protothesis is a temporary conclusion 
drawn from experience, observation, or experiment, for the purpose of subjecting it to critical 
testing concerning the limit of its value and significance. 

= Cellular Pathologic, s. 258, • 
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to form a reproduction of the same mass which was originally present.” 
Is it not possible that Virchow here conceived of a form of catalytic 
action ? The other two forms of metastatic extension can, of course, not 
be denied. The third type, however, has been emphatically denied, and 
has not as yet been recognized by any pathologist of prominence. 

It was Waldeyer^ who first demonstrated by systematic investigation 
that carcinomas grow into the lymph spaces and vessels, and so may 
reach the general circulation. This observation has been abundantly 
confirmed ; and, furthermore, the characteristic difference has been estab- 
lished that carcinomas readily grow into the lymph vessels, but that the 
bloodvessels offer them considerable resistance. (It is claimed by Hanse- 
mann that sarcomas, on the other hand, may readily break into the 
bloodvessels.) A number of prominent special investigators of this 
subject have called attention to the comparative rarity with which 
metastases occur by the way of the circulation, and Hansemann^ sug- 
gests that a large part of the detached carcinoma cells are destroyed in 
the blood circulation. 

It is essential to distinguish between the local factors which can be 
recognized as active in the development of a primary tumor and the 
general factoi'S which determine its future fate, particularly the develop- 
ment of metastases. Of the local factors the most prominent ones have 
already been sufficiently considered, but the factors which control the 
formation of metastases are very manifold ; and in this connection I 
should like to call attention to the following : (a) Condition of other 
organs ; (b) abnormal states of the entire body, the simultaneous action 
or refusal to act of the regulatory apparatus of the organism ; (c) 
acquired or inherited disposition, spoken of as individual disposition 
(the carcinoma dyscrasia). It is in this connection that the collective 
investigation of the German government, under the direction of Prof. E. 
von Leyden, gives promise of throwing light upon the cancer etiology as 
far as it is associated with bodily constitution, vocation, inheritance, 
nutrition, manner of living, etc. 

In this connection I desire to call attention to a possible explanation 
of the rarity of metastatic extension of cancers by way of the blood 
circulation. The idea was suggested by the investigations' of Belfante, 
Carbon, J. B. Bordet, Ehrlich, and Morgenroth, previously referred to. 
Concerning the hffimolytic action of the serum of one animal upon the 
erythrocytes of an animal of another species, it is necessary that the 
effect of the serum of normal individuals upon isolated cancer cells of 
other individuals should be studied, for it is conceivable that the cancer 
cells represent forms of protoplasm which have become so far alienated 
and emancipated from the general physiological laivs of the body that they 
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adually represent cells foreign to the body against tvhich the serum brings 
into action its means of defence just as it woidd against ^ any other foreign 
intruder. This is; to my mind, a very hopeful direction for investiga- 
tion, with a view to prospective prophylaxis or treatment. The point 
of inquiry will have to be: “Does not the organism contain in its blood 
serum defensive substances capable of destroying cancer cells as long as they 
are not flooding the circidation in excessive quantities f and, if so, how can 
this natural means of defence be augmented f ” The fact that carcinomas 
extend preferably by the way of the lymph vessels is highly suggestive 
■ of the means of defence in the blood circulation above referred to. 

Ckitical Retrospect. In the preceding I have attempted to con- 
sider the pathogenesis of cancer from the standpoint of the chemist and 
physiologist rather than from the bacteriological standpoint. The prin- 
cipal hypotheses were referred to and the difficulties in the way of the 
acceptance of the parasitic theory briefly given. The changes which 
cells may undergo under normal and abnormal conditions were presented 
in the paragraph on “metaplasia.” In order to narrow down the point 
of inquiry the investigations were made upon one type of carcinoma 
only — that with which the author has greatest familiarity — the adeno- 
carcinoma of the stomach. A resume of recent experiments on tumor 
transplantation preceded the writer’s personal experiments, the main 
conclusion of which was that gastric ulcers can be experimentally pro- 
duced, and that the edges of these gastric ulcers can be brought to 
undergo adenomatous transformation by the injection of a cell-free and 
sterile fluid obtained from a cancer of the same organ from the same 
species of animal. 

Inasmuch as this filtrate was destroyed after being heated to 60° C., 
it was concluded that the agent active in causing this abnormal pro- 
liferation at the edges of experimental gastric ulcers was a catalytic 
agent. It might be objected here that the successful experiments were 
too small in number to permit of reliable conclusions. On this point I 
wish to state that the experiments extended through years, and at times 
had to be given up entirely for five to six months for lack of material, 
because I believed that I could work only with cancer material developed 
spontaneously in animals, and that cancers even if produced experi- 
mentally in the method described did not contain the catalytic agent in 
sufficient quantity to cause adenomatous proliferation in other animals. 
The main reason for this is to be sought in the fact that the experimental 
adenomata are very small in three out of four cases their recognition 
depended upon microscopic examination. Although I was and still am 
in communication with the principal veterinary schools of this country, 
and even with Professor Ostertag and Professor Regenhogen, of the 

Thierartzliche Hochschule,” of Berlin, I have come into the possession 
of only one dog with cancer of the stomach. The investigations would 
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have been indefinitely delayed had I depended exclusively upon this 
material. At present I am still engaged with these experiments, and by 
the aid of Profs. Frank Martin and J. Mason Hundley, whose aseptic 
technique I hope will secure me a larger number of recoveries from the 
operations described, I hope to be able to report an additional number 
of successful experiments in the near future. 

The fact that in one instance adenomatous degeneration identical with 
ulcus carcinomatosum developed at the edges of a pre-existing gastric 
ulcer spontaneously gives promise of a new source from which to derive 
canine cancer material. At the same time this spontaneous development 
of cancer may be interpreted as a criticism of my deductions. It may 
be argued that the injection of the sterile and cell-free cancer extract 
does not prove that an enzymatic agent is necessary to start already 
proliferating cells into a condition of malignancy, for this instance 
proves that they may pass over into that state without any extraneous 
agency. Upon closer consideration, however, this criticism can hardly 
be considered as invalidating the main deductions, for throughout our 
considerations I have not argued that something entirely extraneous to 
the cell is needed to cause cancerous proliferation, but, on the contrary, 
I have tried to emphasize that the agent is something which the cell 
contains or produces within itself, but its regulatory mechanism is 
destroyed, etc. 

The adherents of the parasitic theory might argue that the cancer 
extract, though sterile, may contain the products of bacterial metabolism, 
toxins, etc., which are soluble and can pass through a Pasteur filter, 
and that it is these toxins which acted as the agency causing the 
abnormal growth. This objection it is impossible to meet. It might be 
urged, however, as far as we can judge from the infectious diseases, that 
bacterial toxins may after injection cause the clinical picture of the 
disease, but not the characteristic histological alterations in the cells 
of the tissue which are concomitant with an infection by the living 
bacteria. Injections of tuberculin, for instance, cannot cause tubercles. 

A possible objection is also found in the fact that adenomas of the 
digestive canal have been caused by mechanical injuries ; for instance, 
by cutting off the lower ends of the glands of Brunner and of Lieber- 
kiihn. This observation has not as yet been satisfactorily investigated, 
and it has not been claimed that adenomas caused in this way were 
malignant. LubarscM succeeded in producing a fibro-adenoma in the 
liver by transplanting a portion of liver into an artificial lesion made in 
another region of this organ. He does not maintain, however, that this 
was a malignant — or, as he prefers to designate it, an “ autonomous” — 
neoplasm, and presumes" that his experimental neoplasm would have 
eventually given way to a connective tissue cicatrix. 


1 Zur Lehre v. d. Geschwulsten, etc., loc. cit., p. 253. 


= Loc. cit., p. 25i. 
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In the preceding it has been pointed out that the autonomous develop- 
ment of neoplasms (adenomas) may be due to subtle damage to cyto- 
plasm, which is in fact another way of expressing the traumatic and 
irritation etiology of neoplasms. I do not wish to dispute such possibili- 
ties. On the contrary they are to a large extent necessary for the bringing 
about of deranged catalytic action already described. It is important 
to emphasize in this connection that I have not succeeded in producing 
an adenocarcinoma by cutting or bruising the gastric glands, not even 
when they were in the environment of a pre-existing lesion. 

The studies concerning the effect of osmotic pressures upon normal 
and cancer cells suggest the influence of physical energies upon normal 
as well as abnormal cell growth, and that future investigations along 
this line even promise to throw light upon this problem. 

The immediate and specific causes of cell division are next con- 
sidered. The theories of Virchow, Thiersch, Boll, and Weigert are 
abstracted, and the conclusion reached that the stimulus to normal cell 
growth is of a chemical nature. 

The influence of physical laws upon cell growth constitutes another 
paragraph, which is followed by a consideration of the question of how 
the cell builds up protoplasm, that is, the methods and means by which 
it carries on the synthesis of its own substance. It is here suggested 
that this is effected by means o^f intracellular catalyzers. 

The conception of how the cell protoplasm must be constructed, its 
possible chemical organization, concludes with a support of the view 
accepting the foam structure of protoplasm, and of a special catalyzer 
regulating the synthetic construction of protoplasm. 

As the cell is conceived to be made up of innumerable ultra-micro- 
scopic compartments, the more subtle and partial damage of cytoplasm 
and nucleus in disordering the orderly and normal performances of 
intracellular catalysis are next set forth. 

The reversibility of enzymes is then briefly considered, and the 
possibility of a damage to the ferment which controls the upbuilding of 
protoplasm is suggested, and also that there cannot be ubiquitous chemical 
equivalence of protoplasm. 

In the final paragraph on metastases the suggestion is thrown out 
that possibly the blood serum contains defensive substances effective in 
the destruction of cancer cells, and the study of this means of defence 
gives hope of a more successful form of treatment. 

In speaking of the transformation which the edges of the experimental 
ulcer in dogs underwent after injecting the sterile extract of canine 
gastric adenocarcinoma I may have unwittingly designated them as 
“ gastric adenocarcinomas.” What I really mean throughout the article 
is not that a genuine gastric carcinoma had been produced in my experi- 
ments, but that such a histological transformation was effected that the 

VOL. 125 , NO. 4 .— APRIL, 1903 . 46 



704 smith: kubbek tissue as a dressing. 


microscopic appearance resembled that of a beginning adenocarcinoma. 
This expression is as far as the experiments justify me to go. I do not 
wish to imply that a typical cancer had been produced in this way, for 
this designation brings with it nnmerous attributes which it was im- 
possible to bring into the experimental results. Above all things, I 
am not able to say whether the cell proliferation thus produced experi- 
mentally w'ould have gone on to develop a genuine malignant tumor 
had the animals been permitted to live, or whether the proliferation 
would have been arrested and its place taken by a' cicatrix. . To com- 
plete the conception of carcinoma we mnst demand the evidences of 
malignancy, as is expressed in the production of metastases. Metastases 
w’ere not produced in any of the animals examined, The}’^ occurred only 
in the dog in which a gastric ulcer had developed spontaneously. 


RUBBER TISSUE AS A DRESSING. 

By G. Tucker Smith, M.D., 

SURGEON, U. 8. N. 

In treating any lesion of the skin in which an ointment is indicated 
as a dressing, it is of prime importance that the parts should, first, be 
thoroughly protected from infection from without; second, the oint- 
ment used should be kept iu constant touch with the parts ; third, the 
dressings, when changed, should come away ivithout sticking and 
without damaging the new-formed and delicate epithelium, and, fourth, 
that the dressing should be kept on as long as possible. All these 
requirements are admirably filled by rubber tissue. The parts having 
been cleansed with warm sterile water and green soap, should then be 
dried. The ointment is next spread on and covered over smoothly 
with sterile rubber tissue. Sterile lint is next applied and the whole 
secured with gauze bandage. Several cases are cited to illustrate its 
benefits : 

F. J. McA., warrant machinist, U. S. N., aged thirty-three j'ears, 
native of Brooklyn, N. Y,, was, on November 24, 1902, while at work 
repairing a steam launch, severely scalded by escaping steam on both 
feet and wrists. The pain was severe, but was relieved by wet picric 
acid dressings and a hypodermic injection of morphine sulphate, one- 
quarter grain. The next morning it was found, on removing the 
dressings, that large blisters had formed. These were punctured, and 
the serum evacuated with aseptic precautions. A 10 per cent, boric 
ointment was then applied to the affected parts, and over this rubber 
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tissue, lint, and a bandage. The dressings were changed from time to 
time without adhering to the skin or causing pain. By December 3d 
he was well, the old skin having been entirely replaced by the new 
without infection. 

Mrs. F. B., a young married woman, came under my charge last 
summer. She was suffering with a severe case of psoriasis. The dis- 
ease had existed for almost two years, and had been very rebellious to 
the usual treatment of chrysarobin and collodion, locally, with arsenic 
internally. The eruption was confluent and covered the arms, forearms, 
the lower part of the body, the lower extremities, and the scalp. A 10 
per cent, ointment of chrysarobin Avas applied to the arms and forearms 
with the rubber tissue daily. The improvement was prompt and 
gratifying. She had made for the body a jacket lined with the tissue. 
She moved to another locality early in October, but kept up the treat- 
ment faithfully. I heard from her from time to time that the eruption 
was gradually but steadily disappearing, and in January she wrote me 
that it had entirely gone, Avith the exception of a few small spots, 

B. S., an infant, aged eight months, was recently treated by me for 
acute eczema of the scalp. The little fellow was suffering greatly from 
the itching and consequent loss of sleep. Rubber tissue Avas sewed into 
a tight-fitting hood of light cotton material. Zinc ointment (gss-sj) 
was applied, and the hood tied on closely and kept on day and night. 
The scalp Avas cleaned daily Avith SAveet oil and the ointment and hood 
re-applied. The relief was evident, and in five days the eruption had 
disappeared. 

In conclusion, I would state that doubtless this method has been 
used by others. As far as I am concerned it is original. I do not 
believe, hoAvever, that its advantages are generally knoAvn, and hence 
deem it worthy of report. 
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HANDBUCH dee PATHOGENEir MiKROOEGANISMS. 

Handbook of Pathogenic Miceoorganisms. Edited b}' Profs. W. 
Kolle and A. Wassermann. with the collaboration of Profs. Buchner, 
Cornet, Ehrlich, Armauer, Hansen, Kitt, H. Kossel, Metschni- 
KOFF, A. Neisser, Nocard, Weichselbaum, and othere. Jena : Gustav 
Fischer, 1902. 

From its great extent, its voluminous and wideh'- scattered literature, 
and the increasing variety and novelty of many of its subdivisions, 
bacteriology is eminently fitted for encyclopredic treatment. Many 
books have been planned to this end, and some of them have been 
highly successful, but it is inevitable that a single volume cannot con- 
tain many details that even the general reader may wish to know. A 
more serious result in such books depends on the fact that the most 
indefatigable writer cannot keep up with all departments of the subject 
and give the essential part, well-digested, to the reader. The under- 
taking of Kolle and Wassermann seems well adapted to meet the need, 
both in size and plan, and in the collaboration of a large number of 
authors, all of whom are well known as investigators and writers, and 
many as discoverers or specialists of the first rank. The work is 
devoted especially to the micro-organisms important in pathology, in- 
cluding that of the lower animals. (Facts of general interest regarding 
saprophytic parasites are, however, considered in the chapter on General 
Morphology and Biology.) Methods of diagnosis and clinical and 
epidemiological data are to be thoroughly discussed, and a whole volume 
(the third) is to be devoted to the important subject of immunity. The 
whole is to appear in seventeen rapidly following fasciculi, with a quarto 
atlas in six fasciculi. The first instalments of text and atlas are most 
promising. Beginning with a brief but comprehensive general view of 
the historical development of “ Infection, Immunity, and Prophylaxis,” 
by R. Abel, “ General Morphology and Biology ” are taken up by E. 
Gotschlich. All the details of the subjects are discussed with great 
thoroughness, and, as is so useful in such a work, with references by num- 
ber to original sources in connection with each statement, every section 
having a classified bibliography at the end. The second chapter is not 
finished in the one hundred and fifty pages it takes up in the first fas- 
ciculus. Each part is treated with admirable fulness. The sections on 
“ Latent Infection,” “ Auto-infection,” “ Excretion of Infectious Organ- 
isms from the Body,” and “ The Sources of Infection ” may be particu- 
larly mentioned as valuable alike to the general medical reader and the 
specialist, but the more recondite topics, such as metabolism of bacteria, 
enzymes and ferments and variability are equally well done. Dog- 
matism is safely avoided, and conflicting views, inevitable in the present 
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state of our knowledge, are fairly stated, though the author does not 
hesitate to give his own opinion. The text is illustrated with figures in 
black and colors. The Mias is to be made up of photographs, partly 
from negatives by Prof. E. Zettnow, partly from those furnished by the 
several authors. The first fasciculus contains a short description of the 
technique by Zettnow, and two plates, with thirty-eight pictures, illustrat- 
ing the morphology of various species, chiefly bacteria, with a uniform 
amplification of one thousand diameters. Though the pictures have not 
the artistic beauty of photogravures, they are all the better for the pur- 
poses of study and comparison. Altogether, the work promises to be a 
satisfactory as well as an indispensable one, useful to the student and the 
physician, as well as the professional bacteriologist and teacher. We 
note, with satisfaction, that investigations made outside of Germany are 
often referred to, and, as the parts treated in the first instalment deal 
with topics that have not been studied as much in America' as have many 
others, there is every reason for believing that the numerous researches 
of American bacteriologists will be more adequately referred to than 
hitherto. The mechanical execution of the book shows the skill and 
care we have become accustomed to in the publications of Mr. Gustav 
Fischer. The price, about twenty dollars (single copies are not to be 
sold), is relatively low, and should assist in a wide distribution of the 
Handbook. G. D. 


The iNTERNATIONAIi TBXT-BOOK OF SURGEEY, BY AMERICAN AND 
British Authors. Edited by J. Collins Warren, M.D., LL.D., Hon. 
R.F.C.S. Eng.; Professor of Surgery in Harvard Medical School; Surgeon 
to the Massachusetts General Hospital; and A. Pearce Gould, M.S., 
F.R.G.S., Surgeon to Middlesex Hospital ; Lecturer on Surgery, Middlesex 
Hospital Medical School, etc. Second edition, thoroughly revised. In 
two volumes. Vol. I., General and Operative Surgery ; Vol. II., Regional 
Surgery. Philadelphia and London ; W. B. Saunders & Co., 1902. 

The exhaustion of the first edition of this work within two years 
speaks for its reception by the profession and by the medical schools. 
The changes and additions noticeable in this second edition are to be 
found particularly in the chapters dealing with military and naval 
surgery, the lymphatic system, and the spleen. Changes, and improve- 
ments are also observable in the discussion of the surgery of the kidney. 
The work consists of two volumes, each containing about 900 pages. It 
is the labor of about sixty authors, English and American, all well 
known and eminently fitted to write the portions assigned them. 

The first volume is devoted to general surgery and the second to 
special surgery. The various chapters are not signed by their respective 
writers, but a list of the chapters and their respective authors is to be 
found in the front of each volume. We feel that it would be an addi- 
tional advantage to have the name of the writer appear at the head or 
at the end of each chapter, so that, without trouble, the reader could 
learn who wrote the portion of the book which he is consulting. The 
illustrations are particularly to be commended, not that they are ex- 
ceedingly numerous, but because they are particularly good. There are 
nine full-page illustrations in colors. In the first volume we find but 
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few points for criticism, and man}' for commendation. The chapter on 
Fractures is the most generally acceptable brief treatise on fractures 
with which we are acquainted. We are glad to see an author who is 
willing to urge a departure from the old lines of treatment, which con- 
sisted in prolonged fixation and a postponement of any motion of the 
part for a number of weeks, and to substitute for these a more limited 
time of immobilization, followed by early movement and early massage. 
For fractures of the lower end of the humerus involving the joint, he 
advises only acute flexion, and in this we thoroughly concur. If his 
suggestions regarding the treatment of fractures at the lower end of the 
radius were followed there would be fewer cases of stiff wrists and finger 
joints following these injuries. In the treatment of fractures of the 
patella, too, particularly by the open method, it is shown that the old 
treatment of nearly interminable fixation is to be abandoned. We 
regret that the writer of the chapter on Injuries of the Joints has fliiled 
to make any mention of compression in the treatment of sprains, par- 
ticularly of the ankle-joints, since we feel that no chapter on this sub- 
ject can be complete without recommending this method of treatment, 
and more particularly that mode of compression known as the Gibney 
adhesive strip dressing. Dislocation of the hip-joint and diseases of this 
joint are given extensive consideration. 

The chapter on the Heart and Bloodvessels is an excellent one, and the 
author’s attitude toward the treatment of injuries of the heart appeals to 
us as essentially the right one, urging as he does, prompt surgical inter- 
vention in all cases of punctured wounds of the heart and pericardium. 

The second volume, which deals with regional surgery, deserves a 
hearty commendation. Each subject is dealt with in a thorough manner 
by an author who has devoted much time and special attention to its 
study. It is this fact which makes us feel that the book is more valu- 
able than one written by a single authority. The illustrations are in 
most respects new, and not the ones we are accustomed to meet with in 
every surgical work. One of the closing chapters of this volume deals 
with traumatic neuroses. This is a subject well included in a surgical 
work of this kind. 

In closing we can say that we believe this work to be more generally 
satisfactory than any book of similar proportions. The second volume 
is especially valuable because of the excellent selection and assignment 
of authors. J. H. 6. 


Genekai. Paresis, Practical and Clinical. By Robert Howland 
Chase, A.M., M.D., Pliysician-in-Chief, Friends’ Asylum for the Insane ; 
late Resident Physician, State Hospital, Norristown, Pa. ; member of the 
American Medico-Psychological Association ; Fellow of the College of 
Physicians, Philadelphia. Philadelphia: P. Blakiston’s Son & Co., 1902. 

Dr. Chase has had a long and rich experience in studying and treating 
the insane, and it goes without saying that a book of his must be good. 
The expressed purpose of the book is to be a guide to the general prac- 
titioner, the man into whose hands the victim of paresis falls long before 
he is seen b)" the’ specialist, the man who alone has an opportunity to 
help him. It is vitally important that the family doctor should know 
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and tlioroughly know the symptomatology of paresis, for on its early 
diagnosis hangs the possibility of amelioration. Dr. Chase gives a very 
good account of the disease. His work is almost wholly clinical. He 
dwells but little on morbid anatomy. In the clinical histories he uses 
no cases of his own, but quotes from the literature. The reason for this 
is manifestly a kind desire not to run the risk of hurting the feelings of 
relatives of his patients. The effect may be, however, to make some 
readers who are unacquainted with him think that he is one of those 
youngsters just out of college who, seized with the ambition to be great, 
make a book with the scissors. We need not say this is not a scissors 
book. The data are from the world at large ; the opinions are from 
Dr. Chase, and are based on his knowledge and his experience. Physi- 
cians in general practice look askance at books on special subjects. They 
expect to find a strange vocabulary and obscure discussions on subjects 
either obscure in themselves or made so by the writers. They some- 
times find what they expect. In Dr. Chase’s book they will find a clear 
and simple account of general paresis. They will also learn what can 
and cannot be done by treatment. These things are worth knowing. 

C. W. B. 


Diseases op the Stomach : Their Pathology, Diagnosis, and Treat- 
jiENT, with Sections on Anatomy, Physiology, Chemical and Mi- 
croscopic Examination of Stomach Contents, Dietetics, Surgery 
of the Stomach, etc. Pp. 894. By John 0. Hemmeter, M.D., Ph.D., 
with many original illustrations and a lithograph frontispiece. Third 
enlarged and revised edition. Philadelphia: P. Blakiston’s Son & Co., 
1902. 

Dr. Hemmeter is to be congratulated upon maintaining the high 
standard of excellence manifested in the first edition of this attrac- 
tive volume, the most important and comprehensive treatise on the sub- 
ject in the English language. The general scheme of the work is that 
indicated by the sub-title, and each section, whether devoted to the 
anatomy and physiology of the stomach, to analysis of the stomach con- 
tents, to the diagnosis and medical treatment of the various gastric ail- 
ments, to the diet kitchen, or to the surgery of the stomach, is attrac- 
tively developed and brought up to date. It is the author’s plan to 
present an elaborate treatise, whence appears a good deal which would 
be superfluous in a less pretentious volume devoted rather to an exposi- 
tion of personal experience and a presentation of the gist of the subject 
than to a detail, as is here done, of not only what is essential in appa- 
ratus and of approved value in treatment, but what may be of little 
utility to either the specialist or to the general practitioner. Here the 
subject is intended to be presented in what may be called encyclopsedic 
form, and this detail seems rational if, at times, it may be vexatious to 
the reader. 

The volume is increased by nearly one hundred pages over that of the 
first edition. This last received an extensive review in these columns, 
and the faults there noted, inseparable from the primary production of 
such a work, have practically all been eliminated. We may say that in 
glancing over the work we see little to condemn and much to praise. 
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It must be said it is regrettable that Dr. Hemmeter cannot offer a 
more certain remedy than ergot for the control of “ copious and per- 
sistent” hemorrhage occurring in gastric ulcer, and that, indeed, in this 
particular he still pins his faith to this drug, even though its use has, 
as he remarks, the indorsement of Riegel, Ewald, and Nothnagel. As 
the reviewer has insisted upon in several publications (see, especially, 
System of Practical Therapeutics, vol. ii., p. 949, Lea Bros., 1892) in 
the jmst ten or more yearn, ergot is contraindicated rather than of value 
in hemorrhage from ulcer requii’ing active treatment, that of copious 
extent and often of persistent form, then due commonly to arterial ero- 
sion and not to capillary oozing. In frank hemorrhage thus occurring, 
ergot, from its well-known power of causing constriction of the arterioles 
and not of the larger vessels, thus raising resistance a /route, is likelj", if 
it has any effect at all, to augment the bleeding. The reviewer has 
never observed any benefit from the use of ergot in hemorrhage of this 
character. We think Dr. Hemmeter might well have mentioned the 
utility of calcium chloride by enema or by hypodermoclysis and of 
gelatin similarly used in recurrent hemorrhage. It is on one or both 
of these agents rather than on ergot that the ph 3 'sician must rel}'. 

It is a pleasure to note Dr. Hemmeter’s view’ as to the status of the 
abused employment of electricity in diseases of the stomach. The resulLs 
of Hemmeter’s experiments are in line with Meltzer’s and others, that 
the gastric muscularis is unresponsive to direct faradic and galvanic 
stimulation as it is therapeutically employed in diseases of the stomach. 
These laboratory experiments are supported by past extensive use of this 
remedy by the writer. Beginning its employment in 1890, through the 
teaching of Einhorn, after some years’ thorough trial of electricity in all 
classes of cases in which it seemed theoreticall}’ indicated, the reviewer’s 
final judgment was that its utility is narrow’, and, though he still em- 
ploys it discriminately, he does not use it with the notion of influencing 
gastric motility through direct effect on the stomach muscles. He has 
never been able to satisfy himself that by either galvanism or faradism 
could the capacity of an anatomically-dilated stomach be reduced. It 
is not long since that a still verdant, though active, laborer in the field 
of “ gastro-enterology,” in an article on the subject, related cases in 
which but an application or tw’o of intragastric electricity had a note- 
worthy effect (susceptible of demonstration) in diminishing the capacity 
of a dilated stomach and raising its inferior curvature. 

We are not altogether in agreement w’ith Dr. Hemmeter as to the 
utility of HCl employed as he recommends it for its digestive effects in 
cases of absence of the gastric secretory function — achylia gastrica. The 
amount of HCl required for proteolysis, discussed by Dr. Hemmeter in 
another section of the tvork, w’ould indicate the inefficiency of the dose 
suggested in achylia — one drachm of the dilute acid in divided portions 
after meals. This dose, though efficient in cases of mere subacidity, can 
be of no practical utility with complete absence of gastric secretion. 
One drachm of the dilute acid is approximately equivalent to 190 c.c. of 
0.2 per cent. HCl, and this is far and away inefficient for satisfactory 
saturation of the proteids of an ordinary meal. As calculated by Blum 
and confirmed by Chittenden and others, including the reviewer, with a 
daily consumption of 100 grammes of dry proteid, some 4500 c.c. of 
0.2 per cent. HCl is required, and with this there w’ould be no excess 
appreciable of free acid. With the employment of HCl, as a digestant 



CRYER ; INTERNAL ANATOMY OF THE FACE. 711 


in achylia, pepsin must, of course, be coincidently administered, unless it 
is merely desired to form acid albumin. The writer, after extensive trials 
of HOI, both to promote a return of its own secretion and as a digestant, 
in a series of carefully studied cases of achylia, some years ago abandoned 
its use as impracticable other than when employed as a stomachic. It 
is in cases of achylia gastrica that real digestive effects are obtained from 
an active preparation of papain or of th^e pancreas. Fresh pineapple 
juice, mentioned by Hemmeter, although of similar value, is less practi- 
cable for continuous administration. In at least two of the reviewer’s 
cases he noted decided interference with the digestive function of the 
stomach under the HCl therapy. In each cfise chymifaction was appa- 
rently accomplished through the conservative regurgitation of intestinal 
(pancreatic) juice into the stomach. HCl may, however, be employed 
as a stomachic or as a stimulant to the return of its own secretion (in 
nervous anacidity), administered either alone or in combination with 
vegetable bitters, but then is most efficient given on the empty stomach ; 
then only can sufficient be administered, except after a very moderate 
meal, to exert an antiseptic effect. 

In conclusion, we again congratulate Dr. Hemmeter on his excellent 
treatise, which we unhesitatingly recommend to those interested in the 
subject. D. D. S. 


Studies of the Internal Anatomy op the Face. By M. H. Cryer, 
M.D., Professor of Oral Surgery, Department of Dentistry of the Univer- 
sity of Pennsylvania. Philadelphia: The S. S. White Dental Mfg. Oo., 
1901. 

This book might well be called an atlas of the anatomy of the bones 
of the face, accompanied by a running comment on the general princi- 
ples of their pathology and surgery. Probably the same modesty which 
induced the author to give his work such an unostentatious title has 
likewise led him to condense the really wonderful amount of valuable 
information which it contains within such a limited number of pages. 
The value of a monograph of this character cannot be estimated by its 
size. In Dr. Oryer’s book there is not a paragraph which could be 
omitted without the loss of something of distinct value to teachers and 
students of the anatomy of the head. Of the illustrations, every one of 
them is original in this work, and too much cannot be said in their 
praise. They are pictures of specimens, and, having been made by the 
author himself, they show the points which he really wished to elucidate. 
In the course of his work Dr. Cryer has discovered many new and im- 
portant points in the osteology of these bones, particularly as regards the 
course of the various nerves which are found pursuing their way through 
so many of them. Many instances might be brought forward to show 
in Avhat way the heretofore received ideas as to the regional anatomy of 
the face are disturbed by Dr. Cryer. For instance, we would direct 
particular attention to his studies of anatomy of the inferior dental and 
the infraorbital nerves. This important monograph of Dr. Cryer’s 
should be in the hands not only of every student of anatomy, but of 
every dental surgeon and rhinologist. Its practical value can hardly 
be over-estimated. F. R. P._ 
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Clinical, Psychiatry. A Text-book for Students and Physicians. 
Abstracted and adapted from the sixth German edition of ICraepelin’s 
Lehrbuch der Psychiatric. By A. Ross Defendorf, M.D., Lecturer on 
Psj'chiatry in Yale University. The Macmillan Company, 1902. 

The purpose of this book is twofold — to make the views of Kraepelin 
more accessible to American readers and to provide a concise text-book. 
The author has succeeded. The book opens with a section on general 
symptomatology, after which the various forms of mental disease are 
studied in order. There is a short account of idiocy and imbecility at 
the end. The article most interesting to us is the one on dementia 
precox. Cretinism, even in an American book, deserves more than two 
pages. There is a short bibliography at the end of each subject, in which 
only important papers are mentioned — a bibliography for use and not 
to impress the reader with the author’s erudition. The descriptions of 
disease are clear, the English concise and not verbose, and there is an 
absence of non-understandable words sometimes met with in books. 
Dr. Defendorf makes no attempt at classification ; he has no chapter on 
that subject and he deserves thanks therefore. In the present state of 
knowledge no consistent classification of mental diseases is possible, and 
an inconsistent classification is useless. Altogether the book is admira- 
ble, and we advise every student, undergraduate or graduate, to study it. 

C. W. B. 


Medical Microscopy : Designed for Students in Laboratory Work 
AND FOB Practitioners. By T. E. Oertel, M.D. 8vo., 362 pp., with 
131 illustrations, some of which are colored. Philadelphia: P. Blakiston’s 
Son &.Co., 1902. 

This little book is a straightforward presentation of the branches of 
medical science for which a knowledge of the microscope and its teach- 
ings is essential. It makes no claim at fulness or authority, and is 
designed for the practitioner and the student who are deprived of the 
advantages of laboratory training. When it is seen that a description 
of “ The Microscope,” “ Fixation of Tissues,” “ Bacteria,” “ The Blood,” 
“ Urine,” and the various fluids of the body are covered in the headings, 
one is rather amazed that the author has made a book that is so readable 
and accurate ivithin its limitations. We are a bit skeptical as to the 
necessity for such a treatise on the ground of “ a little knowledge;” but, 
granted the necessity, the accomplishment is more than creditable. The 
illustrations are good and help the text. F. P. G. 


A Manual of Genito-ubinary and Venereal Diseases. For the Use 
OF Students and Practitioners. By Louis E. Schmidt, M.D., of the 
Chicago Polyclinic. In one handy 12mo. volume of 250 pages, with 21 
illustrations. Philadelphia and New York : Lea Bros. & Co., 1902. 

This little volume, one of the medical epitome series, aims, in the 
words of the author, “ to afford a comprehensive survey within a com- 
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pact space.” Although, as a rule, -we question the utility of such works 
to the practitiouer who is really in search of information, this epitome is 
exceptional in the amount of really valuable material which it offers. 
It is to the medical student, however, who seeks to attain the most 
information in the briefest possible time, that the present book will 
prove especially useful as an aid in the lecture-room and a supplement 
to larger works. As far as consistent with the small space devoted to 
the subject, the treatment of the various genito-urinary and venereal 
affections is fully given and is thoroughly up to date. H. M. C. 


The American Year Book of Medicine and Surgery for 1903: 
A Yearly Digest of Scientific Progress and Authoritative Opinions in All 
Branches of Medicine and Surgery. Arranged with critical editorial com- 
ments by eminent American specialists, under the editorial charge of 
George M. Gould, A.M., M.D. In two volumes. Volume I., General 
Medicine, fully illustrated. Volume II., General Surgery, fully illustrated. 
Philadelphia, New York, London: W. B. Saunders & Co., 1903, 

The American Year Book is once more before us, and fully maintains 
the high standard of excellence which has given it its reputation in 
previous years. It is impossible in a work of this character to pick out 
any particular department for special notice, as the various sub-editors, 
under the able supervision of Dr. George M. Gould, have all of them 
performed their work in so uniformly excellent a manner that the choice 
of any one of them for particular commendation would be invidious. 
During the temporary lapse of the Index Medicus books of this character 
have been compelled to serve in its place, but even with the reincarna- 
tion of that invaluable periodical such a work as the Year Book will 
continue to remain an indispensable adjunct to the library of every 
scientific man, because in no other way can he attempt to familiarize 
himself to any extent with the current medical literature. F. R. P. 


Progressive Medicine. A Quarterly Digest of Advances, Discoveries, and 
Improvements in the Medical and Surgical Sciences. Edited by Hobart 
Amory Hare, M.D. , Professor of Therapeutics and Materia Medica in the 
Jefferson Medical College of Philadelphia ; Physician to the Jefferson 
Medical College Hospital ; Laureate of the Royal Academy of Medicine 
in Belgium, of the Medical Society of London, etc. Assisted by H. E. M. 
Landis, M.D., Assistant Physician to the Out-Patient Medical Department 
of the Jefferson Medical College Hospital. Volume IV,, December, 1902* 
Philadelphia and New York : Lea Brothers & Co., 1902, 

The December volume of Progressive Medicine contains the recent liter- 
ature on the Diseases of the Digestive Tract and Allied Organs, arranged 
by Einhorn ; Amesthetics, Fractures, Dislocations, etc., by Bloodgood ; 
Genito-urinary Diseases, by Belfield ; Diseases of the Kidneys, by Brad- 
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ford; Physiology, by Brubaker; Hygiene, by Harrington ; and Prac- 
tical Therapeutic Referendum, by Thornton'. It is useless to say any- 
thing regarding the style and standing of Progressive Medicine, It has 
already won for itself an enviable place in medical literature. 

The volume before us contains liberal abstracts on the subjects under 
discussion and excellent critical remarks by the various editors. The 
first portion of the book, although prepared by a medical man, will be 
found of particular interest to surgeons as well as to physicians, since it 
deals with the various pathological lesions of the whole alimentary 
canal, in the treatment of which the surgeon and physician are so fre- 
quently associated. The use of the cesophagoscope, for instance, is ex- 
plained and illustrated. Diverticula and dilatations of the msophagus 
are also discussed. Recent literature on hour-glass stomach, perforation 
of the stomach, and appendicitis is also dealt with in this portion of the 
volume. The literature on hemorrhage, surgical shock, and fractures is 
particularly well presented. 

It is impossible to refer to all the various chapters, but it can be 
said that this volume is in keeping with the standard of its predecessors, 
and will be found of great value to anyone wishing to acquaint himself 
^vith the latest literature on the subjects here presented. J. H. G. 


Olixical Methods: A Guide to the Practical Study of Medicine. 

By Eobeet Hutchison and Harry Rainy. Fifth edition. Chicago; 

W. T. Keener & Co., 1902. 

Besides being a repository of clinical laboratory methods and of the 
numerous instruments of precision, familiarity with which is now re- 
quired of every student, the book is really an excellent and trustworthy 
manual of physical diagnosis. That portion of the book, in fact, com- 
prising about one-third, distinguishes it very favorably from many more 
pretentious works on the same subject. Precision of statement and 
lucidity of style — indispensable conditions of a successful didactic work — 
are conspicuous features, while a judicious selection of diagrams illus- 
trating physical signs and the logical classification of phenomena add 
to its practical usefulness. The index also deseiv'es a word of commen- 
dation. Theoretical discussion and interpretation of phenomena are 
purposely reduced to a minimum, but perhaps a little more liberality in 
this respect would have proved acceptable to the reader ; instead, the 
pruning-knife might have been applied a little more vigorously in the 
choice of clinical instruments from among the great number that compel 
selection. Some of these might well be spared in a practical manual 
for students ; we refer particularly to blood pressure instruments, the 
uncritical presentation of which must prove misleading to anjmne who 
has not had personal experience with these devices. In spite of the 
authors’ disclaimer of any attempt at completeness in the list of labora- 
tory methods included in the volume, the latter will be found to contain 
all those that are essential and practical, and leave a margin for personal 
preference. Pour editions have been exhausted since the first appear- 
ance of the book five years ago, and we sincerely hope the success of the 
fifth will be equal to that of its predecessors. R- M. G. 
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Les Difeobmites Acquises de L’AppAEEiii Locomoteuk Pendant 
L’Enfance et de L’Adolesence. Par le Db. E. Kibmisson, Professeur 
de Clinique cbirurgicale infantile a la Faculty de m^decine, Chirurgien de 
la hdpital Trousseau, Member de la Soci6t6 de Obirurgie, Membre cor- 
respondent 1’ American Orthopedic Association. Avec 430 Figures dans le 
Texte. Paris : Masson et Cie, 1902. 

A PRIMARY anatomical scheme of classification, with subdivision of 
chapters from the pathological viewpoint, is that used in most works of 
orthopedic surgery. The treatise of Young was the first, in our knowl- 
edge, to depart from this precedent. Its primary divisions are partly 
devoted to lesions of the individual tissues and partly to an etiological 
and pathological classification of the subject. 

It is from the latter and more scientific standpoint, that of the etiolo- 
gist and pathologist, that Kirmisson has divided the 645 octavo pages 
of the volume under review into four books, entitled as follows : I. Tuber- 
culosis. II. Rickets and Sequent Troubles of Development during 
Infancy and Youth. III. Deformities Sequent to Affections of the 
Nervous System, IV. Deformities of Traumatic and Inflammatory 
Origin. These books are subdivided into chapters with anatomical 
headings. It is interesting to note that the author has placed the greater 
part of his remarks upon scoliosis in the book devoted to rickets. 

Excellent and profuse pen-and-ink drawings, some radiographs, and a 
few halftones admirably illustrate not only the pathology of the lesions 
described, but also most serviceable mechanical aids in the accurate record 
and successful treatment of acquired deformities. The author is to be no 
less congratulated on the wide scope of this volume, written from the ' 
limits of personal experience than on the practicality and cosmopolitan 
character of the appliances he commends. The book is notably free from 
the elaborately impossible contrivances that often astonish the American 
reader of German works on surgical topics. The paper and typography 
are all that could be desired. The binding is of paper, and as is unfor- 
tunately the rule with French books, an alphabetical index is omitted. 

To the student, the general surgeon, and to the orthopedist especially, 
this should prove a most serviceaWe volume. J. M, S. 


Lectures on Chemical Pathology in its Relation to Practical 
Medicine. Delivered at the University and Bellevue Medical School, 
New York City. By C. A. Uerteb, M.D., Professor of Pathological 
Chemistry, University and Bellevue Medical School, New York. New 
York and Philadelphia: Lea Brothers & Co., 1902. 

During the last few years modern methods of scientific study have 
thrown the most astonishing light upon certain chemical changes 
which take place in the body cells both in health and disease — changes 
which are quite as important as the pure morphological alterations of 
the cells. Certain phases of pathology and chemistry have thus come 
to overlap, and in consequence there result the problems of chemical 
pathology. Dr. Herter’s book cannot be too highly praised. The sub- 
ject, intensely interesting in itself, derives a double value from the 
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manner in which it is presented, and although dealing principally with 
experimental medicine, forms a sound basis for the application of cer- 
tain principles to practical medicine. The volume is divided into thir- 
teen lectures. The first, which forms rather an introduction to the 
general subject, treats of the chemical defences of the body against 
diseases, and includes a short review of the bacteriolytic actions of the 
body fluids as well as the manner in which the body cells contrive to 
rid the body of chemical toxins. Then follow four lectures on the chief 
food-stuff's and their fate iu health and disease, while two more lectures 
are devoted to a discussion of excessive fermentation and putrefaction 
in the digestive tract, and one each to the chemical pathology of gastric 
and intestinal digestion. The tenth and eleventh chapters deal with 
the chemical pathology of hepatic diseases, and the twelfth, a most 
important one, with diabetes. The book ends with a discussion of 
starvation, under-nutrition, and obesity. Each subject is gradually 
expanded and developed, so that the more complicated processes are 
introduced by the simpler ones, and thereby become clear and are easily 
understood. When theories are advanced they are based upon sound 
experimental evidence, and the latest researches which have any bear- 
ing upon the subject are freely made use of. Indeed, much of the 
subject-matter can be found in no other text-books, and is compiled 
from very recent original literature. One of the many excellent feat- 
ures of the book is the short bibliography appended to each lecture, in 
which are given a few of the most important references on the subject 
under discussion. The book is well written, and the valuable material 
, which it contains is read with pleasure. AV. T. L. 


A Text-book of Materia Medica, Therapeutics, and Pharmacol- 
ogy. By George F. Butler, Ph.G., M.D., Professor of Materia Medica 
and Therapeutics in the College of Physicians and Surgeons, Chicago, 
Medical Department of the University of Illinois, etc. Fourth edition, 
thoroughly revised. Philadelphia and London : AV. B. Saunders & Co., 
1902. 

It is with much satisfaction that we take up this edition of Butler. 
It appeals to the student because it is systematic and thorough, and to 
the physician in that it contains in readily accessible form a large 
amount of material. The present edition differs from its predecessors in 
showing considerable rewriting, more confidence in some therapeutic 
measures — perhaps the result of more extended experience — and a longer 
list of remedies. In particular the results of laboratory work have 
been fully utilized to amplify the matter contained in “ Physiological 
Action,” and the journals devoted to therapeutics-:-of ever-increasing 
value and possibly number — have been drawn upon to fill out “ Thera- 
peutics.” And in the process some ancient statements from hereditary 
text-books have lapsed into deserved oblivion. Thus the fourth edition 
comes much nearer to our ideal than did the first, six years ago. This 
volume should be held in high regard if for no other reason than that 
it lays so much stress on the untoward as distinct from the poisonous 
action of drugs, and the tables, pp. 48 to 53 inclusive, as well as the 
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preliminary statements, are too important to the practitioner to be 
passed without comment. Of information in which many text-books 
are still deficient, organotherapy and serum therapy may be cited as 
satisfactory in quantity and value of statements contained. The ques- 
tion of the day, “ The Relation of Physical Chemistry to Pharmacology 
and Therapeutics,” has been intrusted to 'Dr. Martin H. Fisher, who 
has developed it in a little over eight pages. As a well-arranged, 
classified, and comprehensive treatise on materia medica and thera- 
peutics and some cognate subjects of importance to students, written in 
a clear and convincing style, Ave commend this as we have the other 
editions. The many items in Avhich Ave noted improvements over its 
predecessors verify the claim of its thorough revision, and in this the 
valuable assistance of Dr. Smith Ely Jelliffe is acknoAvledged by the 
author. We congratulate the author on the realization of his desire 
to make the fourth in every Avay Avorthy of the success of the earlier 
editions. R. W. W. 


Physical Diagnosis; Diseases of the Thoracic and Abdominal 
Organs. By Egbert Le Fevre. Philadelphia and New York : Lea 
Brothers & Co., 1902. 

A BOOK, Ave think, of permanent utility to the student and practitioner 
of medicine has appeared in Le Fevre’s Physical Diagnosis. It is one 
of the best Avorks of its size upon this subject Ave have as yet seen. 

Recognizing the necessity of a thorough understanding of those factors 
to which the production of physical signs are due, in order that the 
facts elicited may be properly interpreted, the author has spared no 
pains in shoAving their basis and underlying principles, and has illus- 
trated the subject with numerous original cuts and photographs. In 
addition to the usual subjects treated of in the text-books of this char- 
acter, there is appended a chapter on Examination by Means of the 
X-ray, a method of diagnosis Avhieh has proved of such substantial 
value in many otherwise obscure conditions that the subject can no 
longer be ignored in up-to-date medical books. 

Considering that the Avork is in its first edition there are hut few 
typographical errors, and while exception might he taken to some state- 
ments made in it, yet on the Avhole the volume may be heartily indorsed 
as a valuable addition to the library of the practitioner or student. 

G. W. N. 


Saunders’ Question Oompends, No. 25. Essentials of Histology. By 
Louis Leroy, B.S., M.D., Professor of Histology and Pathology in "Van- 
derbilt UniA'ersity, Medical and Dental Departments, etc. Second edition, 
revised and enlarged. Pp. 263, Avitli 92 illustrations. Philadelphia and 
London : Wm. B. Saunders & Co., 1902. 

A SECOND edition Avithin a short period would indicate that this book 
meets and supplies a demand. The text is a concise and in the main 
accurate epitome of the subject, yet not so concise as to lose in clear- 
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ness. The new photomicrographs are a valuable addition to the book, 
and it is to be hoped that the}' will stimulate the author, in the event 
of further editions, to replace or improve the original sketches which 
appear crude in contrast. F. P. G. 


A Text-book of Anatomy, by American Authors. Edited by Fred- 
eric Henry Gerrish, M.D., Professor of Anatomy in the Medical School 
of Maine. Bowdoiu College. Second edition, revised and enlarged. Phila- 
delphia and New York : Lea Brothers & Co., 1902. 

The first edition of this work won for it a place among the very best 
of our general descriptive anatomies. This second edition shows a 
number of improvements over the first, particularly the chapter on 
osteology, to which has been added a number of excellent colored 
drawings, and the six contributors are to be congratulated on this 
excellent volume. One fact strikes the reader throughout, and that is 
that the book is written to teach. It is not composed of a mass of dry 
facts monotonously set forth, but the subjects are each made as interest- 
ing and comprehensive as possible. An excellent introductory chapter 
of twenty pages by Gerrish gives the student an idea of what anatomy 
is, and how it should be studied. Every student should read repeatedly 
the author’s instructions regarding the method of study. It is this which 
is most essential, and which is most usually wanting in medical students. 
Another feature of this book which appeals strongly to us is -the great 
number of excellent illustrations. What the student needs in studying 
anatomy in the absence of the cadaver is pictures and diagrams, which 
help him to comprehend and remember what he reads. In this respect 
we feel that the work before us surpasses any other with which we are 
acquainted. 

The nervous system, always a difficult subject for the student, is set 
forth in the clearest and simplest manner, and beautifully and thoroughly 
illustrated. One of the closing chapters deals with relational anatomy, 
and is illustrated by a number of cross-sections of different portions of 
the body and photographs showing surface markings. At the end of the 
volume, also, are to be found a dozen skiagraphs showing the normal 
osseous system. 

In his preface the editor thanks his publishers for their “ remarkable 
liberality ” in the matter of illustrations. Certainly they have been 
liberal ; but, as we have said before, this matter is such an important one 
in a book of this nature that we feel the publishers have shown discre- 
tion as well as liberality. 

In closing this review we feel that we can recommend this text-book 
of anatomy by American authors as probably the most generally satis- 
factory book of its kind and size published in recent years. J. H. G. 
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An Epidemic of Paratyphoid Fever. De Feyfer and Kayser {Miinch- 
ener medicinische Wochemchrift, 1902, vol. xlix, pp. 1692, 1752) report a 
carefully studied epidemic of paratyphoid fever occurring in the practice 
of the former, at Eiberg, in Holland. The epidemic consisted of fourteen 
cases, one of which was apparently a mixed infection with typhoid fever. 
The cases were characterized by a short prodromal stage of one to four days, 
with irregular elevations of temperature, loss of appetite, and pain in the 
head, back, and legs. The course was favorable in all cases, and there were no 
very serious sequelm. The acutely infectious nature of the malady was un- 
doubted. The temperature curve was typical in the mild as well as in the 
severer cases. There was a remittent and intermittent period. In the remit- 
tent period, both morning and evening exacerbations were occasionally to be 
made out. Sometimes the fever fell critically. The case of mixed infection 
with typhoid had an afebrile course. The pulse in general bore a direct rela- 
tion to the height of the temperature. With regard to the intestinal tract, 
there were at the beginning of some cases vomiting and borborygmi ; the 
tongue was almost always more or less coated; there were abdominal pains, 
though there was no tenderness on pressure. An ileocsecal murmur was 
always to be made out. The spleen was, as a rule, not palpable, but enlarge- 
ment was to be made out by percussion. There was almost always diarrhoea, 
followed sometimes by constipation. The stool.s were thin, yellowish, and 
foul-smelling. The urine was, for the most part, free from albumin. In all 
cases examined for that purpose there was a diazo reaction and increased 
quantity of indican. The sensorium was generally clear, though the patients 
were sometimes somnolent and apathetic. A roseola was made out in half 
of the cases. The blood serum of the patients in all cases agglutinated para- 
typhoid 'bacilli of the type [i of Schottmuller. Bronchitis was a common 

VOL. 125 , NO. 4 .— APRIL, 1903 . 47 



720 


PROGRESS OF MEDICAE SCIENCE. 


complication. Angina was often observed at the beginning of the disease. 
In a few instances there was slight intestinal hemorrhage. 

The authors review the work of Schottmiiller, Kurth, and Brion, and 
Kayser, who have distinguished two types of paratyphoid bacilli, the second 
type, the organisms of which were agglutinated by the serum of these cases, 
being far the commonest. 

Blood cultures were negative, possibly because but small quantities of 
blood were taken. The authors point out the fact that paratyphoids are not 
so remarkably rare, having been found in 6.6 per cent, of 180 cases of what 
was clinical typhoid fever by Schottmiiller and Kurth. 

The cases reported by de Feyfer constituted a definite endemic, resembling 
in all respects a mild tyj)hoid fever. Such cases must be distinguished (1) 
from typhoid fever; (2) from the typhoid form of influenza; (3) from gastro- 
intestinal catarrh, with or without fever. The similarity with typhoid 
fever is so great that “the differential diagnosis as to whether typhoid or 
paratyphoid is present is impossible on the basis of clinical observation 
alone.” The agglutinative reaction settles the question. There was reason 
to believe from the observation of this epidemic that the water from the River 
Berkel was, in some instances, the source of infection. 

The authors conclude that “ tve have in paratyphoid fever evidently a 
widespread lyphoid-like acute infectious disease which may, under similar 
etiological conditions, occur as does typhoid fever under the form of an 
epidemic. 

“The cases so far observed have had a favorable course. 

“Paratyphoid fever must, in our opinion, be treated from a hygienic-sani- 
tary standpoint just as typhoid fever ; that is, it is in the interests of public 
health to insist that the cases be reported and subjected to the same rules of 
disinfection as in typhoid fever. 

“The diagnosis of paratyphoid is to be made by the help of the aggluti- 
nation test or by cultivation of the bacteria.” 


On the Circulatory Disturbances in Collapse in Acute Infectious 
Diseases.— Passlek and Eolly {Milnchener medicinische Wochenschrift, 1902, 
vol. xlix. p. 1737), from Curschmann’s clinic, contribute some extremely in- 
teresting observations upon the physiology of the circulatory disturbances 
occurring in collapse in acute diseases. The object of their investigation 
was to clear up the question, so important from a therapeutical standpoint, 
as to whether the circulatory collapse occurring under these conditions is due 
to cardiac weakness or to vasomotor paralysis, or to both. Von Stejskal and 
Waller estimated the functional capacity of the heart by comparing the car- 
otid pressure with that in the left auricle. If the fall in carotid pressure be 
due to vasomotor paralysis rather than to weakness of the heart itself, the 
auricular pressure will also fall, while on the other hand, if the arterial press- 
ure falls on account of the cardiac weakness, the auricular pressure will 
rise. Piissler and Roily found that by extirpating the splanchnic nerve on 
both sides in rabbits a practically complete vasomotor paralysis follows, 
though, as a rule, the carotid pressure falls more than the auricular pressure, 
indicating that the heart works under somewhat more unfavorable conditions 
than ordinarily. If in such a case, however, abdominal massage be carried 
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out, or compression be made upon the aorta above the diaphragm, it is found 
that the heart is abundantly capable of carrying out the extra work put upon 
it. Such a heart, however, after a relatively short period of time, becomes 
gradually insufficient. That this insufficiency is probably due in great part 
to the deficient nourishment of the heart wall, due to the vasomotor par- 
alysis, was shown by the fact that by large injections of salt solution into the 
jugular vein the carotid pressure was materially raised, while the action of 
the heart improved so that in some instances there was an actual increase of 
power above that previously following compression of the aorta. The authors 
believe that they have a measure of the functional power of the heart in the 
quotient between the auricular and carotid pressures when increased demands 
are brought upon the organ, as for instance, by abdominal massage or aortic 
compression. These methods the authors have utilized to determine whether 
the fall of blood pressure coming on at the height of diphtheria and pneu- 
monia depends upon cardiac weakness or upon vasomotor paralysis. In 
experiments upon animals poisoned with diphtheria toxin they were able 
to show that the collapse depended always upon a diminution in the response 
of the vasomotors to sensory stimulation, while by the employment of aortic 
compression or abdominal massage the power of the heart was found to be 
rather increased than diminished. In some cases in which the reflex excita- 
bility of the vasomotors was entirely lost, the functional capability of the 
heart was found to be actually accentuated. Only gradually, at varying periods 
of time after this, did evidences of actual cardiac weakness develop. In the 
same manner as after splanchnic extirpation, the power of the heart even 
under these conditions might be sustained for a considerable length of time 
by very large infusions of sodium chloride. Similar conditions were observed 
in pneumococcus infections. 

Portions of their conclusions are worthy of quotation. “The circulatory 
disturbances which occur at the height of various acute infectious diseases de- 
pend upon a paralysis of the vasomotors. The heart plays no part in the 
production of the fall of blood pressure occurring in the collapse. In- 
creased work on the part of the heart may retard the dangerous fall of the 
arterial pressure for a time. When, finally, the blood pressure falls, the 
heart is secondarily damaged.” 

The authors, however, find evidence that the diphtheritic poison does 
exercise a direct influence on the heart muscle, though a similar condition 
was not to be made out in pneumonia. “It is not impossible that this dimi- 
nution in the power of resistance of the diphtheria heart favors and hastens 
the oncome of secondary heart weakness in vasomotor paralysis. The 
heart in diphtheria, however, does not contribute toward the development of 
the circulatory disturbance which comes on at the height of the infection.” 

[The possible clinical importance of these interesting observations is evi- 
dent. Such studies as these emphasize the necessity of more systematic and 
accurate records of the variations in blood pressure in acute febrile diseases 
than have been heretofore customary in most clinics. — W. S. T,] 


The Nature of Non-tropical Ohyluria. — Fkanz and von Stejskal 
{Ztschr. f. Heilkunde, 1902, Band xxiii. (N. F. Bd. iii.). Heft 11, Abth. F., 
Heft 4, p. 441) contribute a valuable inquiry into the nature of the chyluria 
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of temperate climates. After a careful study of forty-one cases of non-tropical 
cbyluria, all that they have been able to collect from the literature, to which 
they add a minutely studied case of their own, and a discussion of the 
theories heretofore advanced to account for this condition, they reach con- 
clusions some of which are worthy of reproduction. 

European cbyluria forms, as does the tropical variety, a perfectly sharp 
disease picture not to be confounded with other affections. Of the two con- 
ditions brought forward as different characteristics, namely, the presence of 
parasites in the urine, as well as the appearance of hmmaturia in tropical 
cbyluria, their absence in European cbyluria, the first alone actually exists, 
the presence of parasites. The second point is not sufficiently important to 
be of weight in suggesting a difference in the cause of the two affections, 
especially inasmuch as the authors find that in the European form of the 
disease blood corpuscles have been made out microscopically in all cases, 
while in one the admixture of blood was evident macroscopically. 

The similarity of the changes in the urine in both forms of the disease 
speaks in favor of a like cause. Their own observations in one case of Euro- 
pean cbyluria show absolutely no differences from the conditions found in the 
more common tropical form. These observations the authors believe to have 
resulted in a demonstration of the following facta : 

“(1) The dependence of the chylous change in the urine upon the introduc- 
tion of fat into the intestinal canal, proven 
(d) by the disappearance of the fat in the urine under starvation ; 

{b) by the appearance of fat-free urine under a diet very poor in fat ; 

(c) by the excretion of specific fats, such as olive oil colored with 
Sudan red, erucin, lipanin, by the urine following their introduction 
into the gastro intestinal tract ; 

(d) by the circumstance that fat which is with difficulty absorbed ap- 
pears in the measure of its absorbability. 

(2) The lack of relation between the excretion of fat in the urine and its 
introduction by other methods, as, for instance, by subcutaneous intro- 
duction of colored fat, 

(3) The early appearance of alimentary glycosuria, caused, probably, by 

the increased quantity of sugar in the chyle, resulting from the great 
amount in the intestinal canal. 

(4) The appearance of chiefly, mononuclear leucocytes in the chylous 
urine.” 

Their observations lead them to believe that the chylous character of the 
urine is to be regarded as the result of an actual mixture of chyle with, the 
urine, and they point out the fact that in two instances of European cbyluria 
a lymphatic obstruction was made out. The autopsy in Ponfick’s case 
shows that a dilatation of the thoracic duct and of the intra-abdominal 
lymph vessels may, even in the absence of parasites, be associated with a 
chylous condition of the urine, the obstruction to the flow of lymph result- 
ing eventually in the entrance of chyle into the lymphatics of the kidney or 
other parts of the uropoietic system. 

They conclude that both European and tropical cbyluria are the result of 
passive congestion of the chyle passages with consequent entrance of chyle 
into the uropoietic system. 
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An Operation for tlie Eadical Cure of Aneurism Based upon Arterior- 
rhaphy.— Matas {Annals of Surgery, February, 1903) states that in the 
operation that he has proposed the sac is, as a rule, not extirpated nor dis- 
turbed, except in so nincb as is required to evacuate its contents and freely 
expose its interior, and in this way it may be regarded as a derivative of the 
old Antyllian operation. Ajiart from this it differs essentially from either 
of the classical procedures in the fact that no ligatures are applied to the 
main artery, and that the circulation in the sac is arrested and haemostasis 
is secured solely by suturing the arterial orifices found in the interior of the 
sac. Again, in suitable cases— that is, in the true sacciform aneurisms with 
a single orifice of communication with the parent artery — this method will 
allow the operator to obliterate the aneurism without obstructing the lumen 
of the artery or interfering with the circulation in the injured or diseased 
vessel, a great desideratum which should never be lost sight of when operat- 
ing upon this class of cases. Finally, it differs essentially from the Antyllyian 
operation in the fact that the cavity of the sac is not simply packed or 
drained and left to heal by granulation, but is at once obliterated by invert- 
ing or infolding the walls of the sac with the attached overlying skin. The 
flaps thus formed are sutured to the bottom of the cavity, so that no dead 
spaces are left to suppurate or favor secondary complications. This opera- 
tion is applicable to all aneurisms in which there is a distinct sac and in 
which the cardiac end of the main artery can be provisionally controlled. 
It is especially applicable to all forms of peripheral aneurisms of the larger 
arterial trunks, and, while the author has had no experience with similar 
lesions of the large visceral trunks, the principle suggested would appear to 
be applicable to abdominal, aortic, and other accessible forms of abdominal 
aneurisms. It is particularly indicated in the treatment of traumatic aneurisms 
in which the wounded artery communicates with a well-developed and circum- 
scribed sac, and in all fusiform and sacculated aneurisms, whether traumatic 
or idiopathic, in which the conditions for securing provisional haemostasis can 
be obtained. The method proposed does not contemplate the treatment of 
arteriovenous aneurism and the circumscribed or diffuse pulsating haematomas 
of recent origin which result from arterial and arteriovenous injuries. These 
cases offer admirable opportunities for the conservative application of arterior- 
rhaphy, with the view of preserving the lumen of the injured vessels and 
thus maintaining their functional value as blood carriers. 
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The steps of the operation as applied to peripheral aneurisms of the larger 
arteries are: (1) Prophylactic haemostasis; (2) incision of the skin and ex- 
posure of the sac; (3) opening of the sac and evacuation of its contents, 
recognition of the type of sac, number of openings, etc. ; (4) closure of the 
aneurismal orifice by chromicized catgut sutures ; (5) removal of constrictor 
and test of sutures; (6) obliteration of the aneurismal sac. 

The author has operated with success upon four cases by this method, two 
of which were direct traumatic aneurism of the brachial, caused by gunshot 
wounds, one of which involved the lower and the other the upper third of 
this artery, one femoral and one popliteal, and both of the so-called spon- 
taneous variety. In conclusion the .author submits the following propo- 
sitions: (1) That the recognized advantages of the radical operation for the 
cure of aneurisms of the peripheral arteries, as demonstrated by the statistics 
of the last decade, can be greatly increased and the sphere of application of 
this operation can be broadened by the adoption of the method of suture 
and obliteration of the sac instead of the classical ligation of the arteries 
with or without extirpation, as hitherto practised. (2) That the closure of 
the arterial orifices which supply the aneurismal sac, whether these be single 
or multiple, by means of suture and witbin the aneurismal sac itself, gre.atlj’’ 
simplifies the technique of the radical operation, and is a reliable means of 
securing luemostasis. (3) That in favorable cases — and the sacular aneu- 
risms with a single orifice communicating with the lumen of the larger arterial 
trunks are the most favorable— it is possible by careful suture to obliterate 
the aneurismal opening without obstructing the lumen of the parent artery, 
thus protecting the limb from the risk of gangrene. (4) It is also possible 
in favorable cases of fusiform aneurisms of traumatic origin, and in those 
in which the sac material is healthy and pliable, to restore the lost continuity of 
the artery by building a new channel which will connect the two main orifices 
of communication and restore the interrupted circulation in the parent vessel. 
This result can be obtained by utilizing the sac in the manner previously 
described bj' the author. (5) That the fear that atheroma and other degen- 
erative changes will interfere with the healing and repair of the arterial 
tunics has been greatly exaggerated is shown by the abundant experience of 
the aseptic period in the ligatui'e of sclerotic arteries in continuity, in the 
absence of secondary hemorrhage in the amputated stumps of the aged, 
diabetic, and other arterially diseased subjects (Heidenhain, Webber, Bar- 
well and others), and is still demonstrated more fully by the observations 
and statistics of the partisans of the radical operations by extirpation (Del- 
bet, Kubler, Ransohofif, Annandale and others), who have reported numerous 
successful results in spontaneous as well as in traumatic aneurisms. (G) The 
fallac}’’ and dangers of the old operation of Antyllus lie (a) in the fact that 
he preliminary ligation of the main artery above and below the sac will not 
always control the bleeding from the collaterals which often open into the 
aneurism or into the main trunks between the orifices in the sac and at the 
seat of ligature. This compels a more or less extensive dissection of the sac 
out of its bed as one of the necessary features of the procedure in order to 
secure all the collateral vessels that empty into the sac, unless the uncertain 
process of plugging the openings and packing the sac itself is resorted to. 
If the sac is dissected, as is usually done to secure the collaterals, the diffi- 
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culties of the operation are increased and the vitality of the limb is endan- 
gered by interfering with the collateral circulation which, in many types of 
aneurism, is most freely developed in the neighborhood of the sac. (b) Another 
serious objection to the old Antyllian operation as usually performed is that 
the sac is allowed to remain as an open cavity in the bottom of the wound, 
Avhere it is packed or drained and allowed to heal by granulation. This 
invites infection, suppuration, and its attendant dangers of secondary hem- 
orrhage; all that is obviated by the author’s method of endo-aneurismor- 
rhaphy, which does not disturb the sac from its vascular connections, and 
favors its prompt obliteration by insuring the infolded walls of the sac and 
keeping them in direct and close approximation. (7) The uncertainties and 
dangers of extirpation of the sac (Purmann’s operation) are even more ap- 
parent than those of the Antyllus operation, because, in addition to the 
greater technical difficulties of extirpation, there is much greater risk of 
injury to the accompanying satellite veins and nerves which blend most 
intimately Avith the sac and often compel the operator to limit his interven- 
tion to a partial extirpation, leaving behind a considerable portion of the 
sac wall in order to avoid injury to important adherent structures. The 
greatest objection to extirpation, however, lies in the decided interference 
with the collateral circulation in the immediate vicinity of the aneurism, 
Avhich entails a considerable risk of mortification in the distal parts. All 
these dangers are reduced to a safe minimum and are largely eliminated by 
simply obliterating the sac instead of extirpating it. 

Remarks on a Second Series of Fifty Oases of Recurrent Appendicitis 
Treated by Operation.— Southam {British Medical Journal, January 10, 
1903) states that this second series consists of 50 cases, of which 39 were males 
and 11 Avere females, the ages varying between ten and fifty-three years. In 5 
cases there had been only one distinct attack, in 10 cases there had been two 
well-marked attacks, and in the remaining 35 cases three or more attacks. 
In almost every case the lumen of the appendix was either partially or com- 
pletely occluded at some point in its course; sometimes close to its origin 
from the ctecum, sometimes at its middle or distal third. Though in most 
cases the walls were thickened, in a few, where the appendix was distended 
with fluid, they were extremely thinned. In one case, Avhere the distention 
was extreme and the fluid contents Avere clear and watery, the appendix was 
quite translucent. It was frequently kinked or bent on itself at a right angle, 
and fixed in this position by adhesions which were present in the majority 
of cases, often firmer and more extensive after a few than after numerous 
attacks. In 3 of the cases collections of pus were found shut off in the distal 
portion of the appendix, which was dilated into a small cyst. In 6 cases 
there were fecal concretions, while in the remaining cases the contents con- 
sisted of a mucoid or mucopurulent fluid, which was sometimes mixed with 
fecal matter. In no case was any foreign body found. In 11 cases a localized 
suppuration had taken place outside the appendix, generally associated with 
a perforation of its Avail. In 2 cases the patients had previously been oper- 
ated on for appendicular abscess, and had had a recurrence of suppuration. 
These two cases illustrate the advisability of removing the appendix in all 
instances of suppuration — in recurrent as well as in first attacks — if this can 
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be effected without risk of breaking down the protective harrier of adiiesions 
which shut off the collection of pus from the general peritoneal cavity. It 
is interesting to note that in many instances where marked lesions were 
found in the appendix there had been an absence of any local signs or symp- 
toms during the quiescent periods between the attacks. Every case made a 
successful recovery from the operation. 


Chloride of Ethyl in General Ansesthesia.— Gikaed {Ecvue dc Chir., 
November 10, 1902), after reviewing the subject in detail, states in conclu- 
sion : (1) General ansesthe si a maybe perfectly and completely obtained in 
man as well as in animals by chloride of ethyl. (2) Its action is rapid, it 
causes but slight excitement, and its application is made without resistance 
on the part of the patient, who awakes almost instantaneously after the 
withdrawal of the antesthetic. (3) The rapidity of recovery demands that a 
close watch be kept by the antesthetizer, and renders difficult a prolonged 
anaesthesia. (4) At the beginning of the anaesthesia it is important that the 
access of air to the respiratory tract be reduced (o a minimum, and so a 
choice should be made of a good apparatus lor inhalation. (5) The absence 
of nausea or vomiting alter the cessation of anaesthesia makes this method 
the one to he preferred for all minor operations. (6) There is no need to 
fear any early accidents, lor the absence of any irritant action upon the 
mucous membrane precludes any danger of reflex laryngitis. (7) However, 
it is necessary to watch for renal, hepatic, and cardiac lesions, as has been 
shown hy pathological anatomy. This point should be cleared up before this 
method is generally used. (8) The mixed method seems to give the best 
results — shortening the pre-ansesthetic period, diminishing the amount of 
chloroform or ether required, suppressing of excitement at the beginning of 
ansesthesia and nausea or vomiting at the end ; it possesses undeniable ad- 
vantages and a certain superiority over simple anresthesia. (9) The deaths 
which have been observed in animals after the anassthesia has been estab- 
lished make it necessary to formulate certain reservations, for possible sudden 
depression of the respiratory centre may occur during the course of the 
anaesthesia (late syncope). 


Surgical Intervention for Intestinal Perforation in the Course of a 
Case of Typhoid Fever; Eecovery. — Depage {Jotir. de Chir. et Annales de 
la Soc. Beige de Chir., November and December, 1902) states that this opera- 
tion rests on a legitimate basis, as the statistics gathered by Boinet and Delen- 
glade show that without operation 95 per cent, die, and that with operation 
the mortality varies between 79 and 88 per cent. Platt has collected from 
literature 103 cases of intervention, with 16 recoveries. The author’s case 
was a woman of forty-two years of age, who presented the typical symptoms 
of perforation, and was operated upon three days after the perforation had 
occurred. A median incision under cocmne was made, and a collection of 
fetid pus was found on the side of the creeum. Further exploration showed 
a small perforation in the small intestine about ten centimetres from the 
caecum. A V-shaped resection of this portion of the intestine was then per- 
formed, the ends being joined in the usual manner. The intestines were then 
punctured with a small needle, so as to relieve them of a large accumulation 
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of gas, after which they were washed with hot sublimate solution, the focus of 
pus thoroughly washed out, and. the abdominal wound closed, except at its 
inferior end, which was left open for drainage. The patient made an unin- 
terrupted recovery. In conclusion the author states that an analysis of this 
case shows: (1) That perforation occurred at the twelfth or fifteenth day of 
the fever — that is to say, toward the end of the second week. (2) That the 
patient was not operated upon until three days after the perforation had 
occurred — that is to say, at the moment when the infection was general. 
The result in this case shows that even when the case seems perfectly hope- 
less it is, nevertheless, the duty of the surgeon to operate. 


Note on the Value of Roux’s Operation for the Radical Cure of Fem- 
oral Hernia. — Renton {British Medical Journal, December 27, 1902) states 
that he has found this method satisfactory in the ten cases in which it was 
used.' It consists in (1) making an incision over the crural canal; (2) iso- 
lation of the sac, putting a catgut ligature around its neck, and cutting it off; 
(3) a metal staple is passed obliquely through Poupart’s ligament over the 
crural canal, taking care to avoid the femoral vein, and then it is gently 
hammered into the pubis ; (4) stitching the skin incision. The author states 
that care must be taken not to put the staple in too tightly, which would 
injure Poupart’s ligament; still, it must be sufficiently secured to prevent 
any recurrence of the hernia. The staple remains permanently in situ ; it 
causes no irritation, and does not injure the bone. Roux has reported over 
sixty cases in which the retention of the staple has given rise to absolutely 
no trouble, and there has been no recurrence of the hernia. 
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Toxicology of Adrenalin.— Dr. Taramasio reports on the- toxic doses of 
adrenalin for frogs, guinea-pigs, and rabbits. Adrenalin was first prepared 
in 1901 by Takamine, following closely on Abel’s work on epinephrin. It is 
a staple yellow powder, slightly soluble in water, and easily soluble in water 
of alcohol if acidulated with acetic or hydrochloric acid, and is considered to 
be by Takamine a basic salt with formula OioHjjNOg, but by Aldrich is 
thought to be O 9 H 13 NO 3 . This drug gives a green color with ferric chloride, 
and a standard dilution of adrenalin has been fixed at that strength which 
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produces with a 15 per cent, solution of ferric chloride a green color only 
deep enough to last a few seconds, 1 c.c. of adrenalin solution so diluted, 
being called a ferric chloride unit. Thus one centigramme of the salt giving 
700-750 ferric chloride units means that one centigramme dissolved in about 
750 c.c. of water gives, with ferric chloride, a green tint which persists for 
ten seconds. Other preparations from suprarenal glands brought forward in 
previous years are : 1. Suprarenin, a red brown powder, which is a ferric 

compound introduced by Furth. 2. Epinephrin of Abel and Crawford, a 
benzol compound. 3. Sphygmogenine, a syrupy body, chemically indefinite, 
brought forward by Frankel. The second part of this report is t.aken up 
with the work of other men on the same subject. Many difierent animals 
have been used for experiment, but owing to different circumstances and the 
use of different preparations of the capsules it was impossible to gauge the 
dose of active substance which has toxic effects in each case. The author 
notes that Gourfein has said the toxic dose is very inconstant, but he finds 
but little variation in the fatal dose. In a general way, the results already 
arrived at are, that the blood pressure is greatly raised, the pulse is slowed, 
and respiration becomes more rapid and superficial. Pellicani is cited as the 
first to study the toxic action of suprarenal extract, thus finding that prepa- 
rations from calves, oxen, and lambs are less toxic than those from carniv- 
orous and smaller herbivorous animals ; Oliver and Schafer, .as having 
rightly determined that vasoconstriction is due to a direct action on the 
smaller vessels, and is not of nervous origin, death being due, they con- 
sidered, to bulbar paralysis, the respiratory centre being especially affected, 
and Cybiilski (1896) as having brought forward pulmonary congestion as the 
direct cause of death. F.nally, the work of Taramasio himself is given. He 
injected adrenalin dissolved in slightly acidulated water subcutaneously in 
the case of guinea pigs and rabbits, and into the dorsal lymph sac in frogs. 
The following figures represent the dose of adrenalin injected per kilogramme 
of weight of the animal used for experiment; 


Frogs, 

Guinea-pigs, 

Eabbits, 


Dose 

never fatal. 
0.824 gram. 
0.002 “ 
0.002 “ 


Dose 

Bometimes fatal. 
0,025 gram. 
0.004 “ 
0.004 “ 


Dose 

always fatal. 
0.50 gram. 
0.02 “ 
0.01 •' 


Symptoms: dyspncea, paresis with anaesthesia, and mydriasis in frogs ap- 
pear a few minutes to an hour after injection, recovery, when it occurs, being 
complete within one, or at most, two days. Only six of the frogs treated 
with possible fatal doses died, though surroundings were unfavorable, the 
fact that pulmonary respiration is not necessary probably accounting for this 
.slight toxicity, the skin taking on part of the functions of the lungs. Small 
doses cause slight increase of respiration in guinea-pigs, together with a slight 
fall of temperature, the prominence of the symptom's increasing in propor- 
tion to the dose. Sensation and motor power diminishing, death occurs 
generally within half an hour, and recovery, when occurring, being complete 
within a day. A blood-stained froth comes from the mouth and nose in the 
death agony, the heart continuing to beat after respiration has ceased. The 
lungs are found congested and covered with widespread ecchymoses, and 
acute oedema is the cause of death without doubt. The action of the drug 
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on rabbits, he states, closely resembles that on guinea-pigs; subcutaneous in- 
jection in both causing a slight slough, with a resulting scar, which is prob- 
ably due to local ansemia, caused by contraction of the muscle walls of small 
arteries, for the ansemia itself prevents a rapid absorption from the point of 
injection. The author agrees with those who think pulmonary oedema causes 
death rather than with those who consider it a result of paralysis of the ner- 
vous system, though the latter action may be present to some degree in mam- 
mals, it plays a minor part. In frogs, on the other hand, the paralysis of 
the nervous system is thought to be the cause. — Revue medicate de la Suisse 
Romande, 1902, vol. xxii. p. 589. 


Ansesthesin. — De. Chevalier reports on a new product, first discovered 
by Ritsert in 1890, but abandoned by him until recently, when Van Noorden, 
Dunbar, Lengemann and others have used it extensively, with excellent re- 
sults. It is an ethylic ether of paramidobenzoic acid, and exists as a white 
powder without taste or odor ; soluble with difl5culty in 800 parts of water, 
but freely soluble in alcohol, ether, chloroform, acetone, fats, and oils. It is 
particularly adaptable in fatty combinations. Its dangers, if any, are due to 
its property of causing fixation of oxygen and the formation of methsemoglo- 
binuria; but this takes place, according to Binz, in enormous doses only. 
Therapeutically it has been used with good results in ulcer of the stomach, 
gastric hypersesthesia, in doses of thirty grains daily. In gastric irritability, 
doses of three to four grains prove efiicient. In hyperjesthesia of the larynx 
it is used to advantage as a spray or as an inhalant, a 10 per cent, solution 
being used, oily or alcoholic. As a suppository in three to five-grain doses 
it is efficient in hemorrhoids. In a 10 per cent, lanoline ointment it has 
proven of inestimable service in a diabetic. Anresthesin hydrochlorate 
may be employed hypodermically in 4 per cent, solution as an efficient 
local analgesic. Toxic or irritating effects have not been described. — Revue 
de Therapeutique, 1902, vol. Ixix. p. 834. 

The Active Principles of Rhubarb. — Drs. A. Tschirch and Heneerger 
have restudied the question of the composition of rhubarb. Among the 
active principles they distinguish two groups of glycosides, tannoglycosides 
derived from rheotannic acid and anthraglycosides or anthracene glycosides. 
These pre-exist in the plant and are accompanied by a number of diverse 
products difficult to separate. The' tannoglycosides are formed by the action 
of a left rotary sugar and of tannin (rhubarb red). The anthraglycosides 
are formed of the right rotary sugar and of different derivations of anthra- 
cene. Among these they mention chrysophanic acid, dioxymethylanthra- 
quinone and trioxymethylanthraquinone, emodine, and rheine, which 
Tschirch thinks is a methyl ether of a tetramethylanthraquinone. All of 
these bodies are purgative. — Ptiarmaceutische Zeitung, 1902, vol. xviii. p. 547. 

Treatment of Sydenham’s Chorea by Arsenic.— Dr. P. Timachefe has 
made a careful analysis of arsenical therapy in twenty-six cases of chorea 
treated by arsenic in different combinations. In eight cases he used Fowler’s 
solution, in six, Levico (an arsenical) water, in twelve he used an aqueous 
solution of arsenous acid after Oomby’s method. He preferred the last, both 
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from tlie standpoint of length of time of treatment and from the facility of 
administration. Among the many advantages of Oomby’s method of treat- 
ment there were also disadvantages. The most marked of these were the gas- 
tric and intestinal disturbances, nausea, and vomiting that were always present, 
and in rare instances diarrhoea follows. This nausea and vomiting was always 
the result of the ingestion of large doses of arsenic, and diminished on the 
withdrawal of the arsenic. The author’s procedure was to give (1) as an 
initial dose one-half teaspoonful of the 10 per cent, solution, (2) increas- 
ing this half a teaspoonful a day (3) until a maximum dose of three to five 
teaspoonfuls a day was reached, (4) to continue this dosage for three to five 
days, according to the condition of the disease. Among the by-effects he 
noted herpes zoster in one, erythematous eruptions in two cases, and pruritus 
in one. Muscular soreness, paralysis, and paresis were not observed. As for 
recurrences, no arsenical therapy could prevent such. — 3Icdicinshorc 
Obosrenie, 1902, vol. xiv. p. 167 et seq. 


Guaiacol Valerianate in Phthisis. — Dr. Kuhn administers this com- 
l)Ound in doses of three to six grains in capsules or in drops with tincture of 
gentian. Stomachic disturbances may arise from the use of the gentian. In 
twenty instances ten showed marked improvement of appetite, in four there 
was a distinct lessening of the night sweats, in eight expectoration was 
diminished, twelve put on flesh. Tuberculous diarrhoea was not alTected. The 
author concludes that combination possesses undeniable tonic properties, and 
is indicated in mild tuberculosis, in chronic bronchitis, and in bronchial 
dilatation. — Therapeutische Monatshefle,\2(i2, vol. xvi. p. 567. 
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Tuberculous Meningitis, with Abnormal Onset. — E. Schlesinger 
{Archiv f. Kinder heilkunde, 1902, Bd. xxxiv., S. 355) reports a case under 
this title. The patient was a little girl, aged two and,a-half years, whose 
brother had died a year before from tuberculous meningitis. The parents 
seemed to be in good health. The child, who had been in previous good 
health, suddenly became unconscious and developed violent convulsions, 
localized on the right side of the body, and affecting also the right side of 
the face. This condition, during which t he temperature rose to lOl^V* 
for five hours. The convulsions then ceased, and were replaced hy a hemi- 
plegia of the right side, complicated by aphasia, and accompanied by dimi- 
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nution of cutaneous sensibility and exaggeration of the tendinous reflexes of 
the same side. 

On the third day the palsy had completely disappeared, and, aside from 
anorexia, with slight elevation of temperature, the child seemed in her usual 
health. But some days later the temperature rose and remained between 
100|° and 102°, while gradually the classic symptoms of tuberculous men- 
ingitis appeared (vomiting, convulsions, rigidity of the neck, stupor), and 
death occurred fifteen days after the onset of the first symptoms. 

A Case of Cured Tuberculous Meningitis.— K. Bakth [Munchener medi- 
cinische Wochenschrift, 1902, No. 21, p. 877) adds another case to the few re- 
corded instances of cure of proven tuberculous meningitis. The patient was 
a girl, aged thirty-two months, who, following an attaek of measles, was 
seized with vomiting, accompanied by headache and high temperature. On 
the fourteenth day of illness the author observed dilatation of tbe pupils, 
which reacted sluggishly to light, slight stupor, pronounced rigidity of the 
neck, and the presence of Kernig’s sign, but the scaphoid appearance of the 
abdomen was not present. The other organs were not affected, the urine 
contained neither sugar nor albumin. 

With the diagnosis of meningitis, iodide of potassium was prescribed in- 
ternally, with ice to the neck and head, and baths with cold atfusions to the 
head. The fever was not characteristic. Headache became more and more 
intense, the pulse alow, and the respiration assumed a Cheyne-Stokes type. 
Later appeared tonic convulsions of the upper and lower extremities, with 
opisthotonos and incontinence of urine and feces. The cerebro-spinal fluid 
showed the presence of tubercle bacilli. 

The author then decided to try bloodletting, and applied wet cups to the 
mastoid regions. Under the influence of this intervention the temperature 
fell and the headache ceased completely. Little by little tbe symptoms of 
meningitis disappeared ; but for sometime deafness and psychic blindness 
remained, with extreme weakness of the lower extremities — symptoms which 
finally yielded to appropriate treatment. The duration of the illness was 
about six months. 

[It is to be hoped that the further progress of this case will be reported 
after the lapse of a year or more. — Ed.] 


Rubella Scarlatinosa. — Under this caption Frederick 0. Odrtis and 
Henry L. K. Shaw {The Medical News, Decegiber 20, 1902) report an ex- 
tensive outbreak of an eruptive disease in the village of Round Labe, 
Saratoga County, N, Y., beginning early in April, 1901, in the family of a 
farmer who supplied milk to the residents of the town. Three children were 
slightly ill, with a temperature of about 100° F., and with pulse from 80 to 
90. The throats were congested in all three cases, and the glands of the neck 
were enlarged ; there was an eruption extending uniformly over the chest, 
trunk, arms, and legs, bright red, and strikingly suggestive of scarlet fever. 
Two of the children had had undoubted scarlet fever a few years before. 
Nineteen days after his visit to these children a young man on a neighboring 
farm was taken ill with well-marked rubella, while his sister, twelve years 
old, exhibited a rash on the chest and back identical with that of the cases 
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in the first family. The face of the latter was clear, and while the throat 
was sore, the temperature was' only 99§°, and the child did not feel ill. On 
the following day the first case appeared in the village, and next day six 
cases developed, and the disease spread with great rapidity. One hundred 
and forty-seven cases were seen, and others were known to exist. 

When the disease appeared in the village the diagnosis of scarlet fever, 
which had been made in the first cases, was questioned, and Dr. Curtis, one 
of the authors, was called in consultation. The endemic character of the 
disease was very striking. No attempt was made to quarantine the individ- 
ual patients or the town, yet only a few isolated cases developed in the 
nearby towns. In the opinion of the resident health officer there seems to 
be some ground for believing that the infection was carried in milk. The 
first cases appeared in the family of the man who supplied milk to the village, 
and all the cases, with a few exceptions, occurred in families thus supplied. 
No instance of a nursing baby having the disease was observed, and two or 
three infants fed on cow’s milk from another farm were not infected. A 
majority of the patients were adults, fully 60 per cent. 

The evidence presented in a study of this epidemic warrants the conclu- 
sion that it was rubella, largely of the scarlatinal form. The diagnosis from 
mild scarlet fever was quite sharply drawn. In conclusion, the authors dep- 
recate the recognition of the “ fourth disease ” of Dukes, believing that 
everything that has been said by Dukes in describing the fourth disease can 
with equal truth he stated in regard to rubella. 

The Bacteriology of Empyema in Children.— W. J. S. Bythell {The 
Medical Chronicle, Nov., 1902, p. 81) presents a study of forty consecutive 
cases of empyema, the object of which was to determine not only the species 
of bacteria present, together with their source and path of infection, but also 
the part played by the bacteriology in influencing the clinical course and 
termination of the disease. 

While common in children of all ages (ten months to eleven years), fully 
twice as many boys as girls were affected. The pleura is infected in the great 
majority of cases by a process of direct invasion from a pulmonary lesion, 
which in children is usually a catarrhal pneumonia. In many cases which 
are apparently primary the source of infection is probably also an undis- 
covered patch of bronchopneumonia. The micro-organism by far most fre- 
quently present is the pneumococcus, which occurred in pure culture in 26 
out of 40 cases. The streptococcus atone occurred in two cases, while one or 
other of these organisms was present in every case except one, in which was 
found Friedlander’s bacillus and the staphylococcus albus. 

The clinical results of empyema depend to some extent upon the species of 
bacteria found within the pleura, the pneumococcic cases being, on the whole, 
the mildest. This micro-organism may, however, give rise to very serious 
complications, either by direct invasion of surronnding viscera or by metas- 
tatic infection. 

The bacteriological examination of the pus gives other indications as to 
the clinical prognosis which appear to be of considerable value : (o) A small 
number of poorly-stained micro-organisms which give feeble cultures usually 
denotes a goo d prognosis ; (6) the reverse condition is not so frequently ac- 
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companied by severe clinical symptoms, especially when phagocytosis is well 
marked ; (c) vigorous cultures are not in themselves a reliable sign of patho- 
genic activity. 

The bronchial glands are probably invaded by micro-organisms from the 
pleural cavity in every case. The organisms are sometimes also found after 
death in the mesenteric glands. 

With the exception of those cases in which there are tuberculous lesions 
of the pleura or lung, the hest results may he expected from the resection of 
a rib with free drainage. In cases in which a tuberculous origin is suspected, 
removal of the fluid by paracentesis is to be preferred, and especially when 
the lungs are the seat of tuberculosis. Free drainage in these cases prob- 
ably offers no better chance of cure than repeated aspiration, and the com- 
plete evacuation of the fluid by free drainage appears to accelerate the pul- 
monary lesion hy removing the pressure upon the lung, while the prolonged 
use of a drainage greatly increases the danger of contamination from without. 


Infantile Scorbutus and Sterilized Idilk. — Eecent communications to the 
Paris Soci6t6 de P^diatrie by MM. Thiercelin and Guinon, reporting cases of 
infantile scurvy in infants fed upon sterilized milk, have brought out a paper 
from Netter {Revue Mensuelle des Maladies de VEnfance, December, 1902, p. 
543), who claims to have called attention to this point in etiology in Novem- 
ber, 1898. 

Since that time numerous observers have reported similar cases. In the 
collective investigation of the American Pediatric Society, published in 1898, 
in which 379 cases of scurvy were tabulated, 84 occurred in infants fed exclu- 
sively upon sterilized or pasteurized milk. In the same year von Starck pub- 
lished 67cases, collected in Schleswig-Holstein, of which 18 at least were due 
to sterilized milk. In the present paper the author tabulates 23 observations 
from French sources, of which nine followed the use of milk sterilized at 
home or at the dairy. 

Admitting that fresh milk is possessed of antiscorbutic properties, and 
that under the influence of heat this quality is destroyed, the author reasons 
that, while we do not know all the elements to which fresh milk owes these 
properties, we do know at least one which is diminished in sterilized milk, 
and this is precisely the substance which is par excellence the preventive 
against scurvy — citric acid, the active principle of lemon juice. Various in- 
vestigators have shown the presence in fresh milk of an important quantity 
of citric acid in the form of calcium citrate. Henkel states that cow’s milk 
contains from 0.9 to 1.01 grammes of citric acid to the litre, and Goldner has 
shown that this acid is combined largely with calcium and, in very small 
proportions, with potassium and magnesium. Others have found this acid 
in the milk of other animals. Scheibe estimates the proportion per litre in 
human milk at 0.5 gramme, and in the milk of the goat at 1.5 grammes. 
According to Vaudin, this citric acid plays an important role in keeping the 
earthy phosphates in solution. In a word, as Oorbette puts it, a litre of milk 
contains as much citric acid as an ordinary lemon. Oorbette has also shown 
that the amorphous tribasic citrate of fresh milk is much more soluble when 
cold than when hot, and that under the influence of prolonged boiling it is 
transformed into the much less soluble crystalline citrate, which is precipi- 
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tated in large part and is only partially dissolved in cooling. The transfor- 
mation and consequent loss of citric acid in solution will therefore be the more 
complete as sterilization is prolonged, as the cooling is less rapid, as the absence 
of subsequent agitation does not permit the redissolution of a part of the pre- 
cipitated crystals. It seems certain that the milk of the cow normally holds 
a proportion of citric acid greater than the needs of the infant, since it is 
double that of human milk. It is therefore evident that even after sterili- 
zation cow’s milk may preserve sufficient of its soluble citrates to prevent 
the development of scurvy, and that many infants may he fed upon sterilized 
milk, especially in the lesser dilutions, without developing scorbutic symp- 
toms. But it is impossible to be assured that at any moment this balance 
may not be disturbed, owing to natural diminution in these antiscorbutics 
in the milk itself, or to greater prolongation of the sterilizing process. An 
observation of Medin’s in 1898 at the children’s hospital in Stockholm is 
very suggestive in this connection. Medin observed within a few months 15 
cases of infantile scurvy in infants fed upon milk sterilized in the hospital 
by means of the Soxhlet apparatus, while in the preceding ten years not a 
case had been observed among the infants fed upon milk sterilized by the 
same method. 

Attention is also called to the fact that milk is frequently subjected, not 
once but several times, to repeated cooking or sterilization. Neumann, in 
Berlin, in 1901 and 1902, collected a considerable number of cases of scurvy 
among families making use of a milk from an excellent dairy. It was found 
that, as a further precaution against contamination of the milk, the whole 
output of the dairy was regularly pasteurized before delivery to its con- 
sumers. As a result of Neumann’s investigation, this dairy issued a circular 
to its patrons advising against further sterilization of the milk in the house- 
hold, or that, at least, the time of ebullition in the sterilizer be reduced to 
one or two minutes at the most. 

A later communication of von Starck {Verhandlungen der Gescllscliaft 
deutscker Naturforscher, Hamburg, 1901) showed that infantile scurvy had 
become much rarer in Schleswig-Holstein since these facts had been recog- 
nized. Three years after his first investigation, in which 67 cases had been 
collected, a second inquiry among 300 physicians of the country obtained 
only 22 cases, 5 of which had been fed on maternized milk, 4 on sterilized 
milk (Soxhlet), 1 on sterilized milk, 2 on boiled milk, 2 on milk and barley 
soup, 4 on barley soup exclusively, and 2 on oatmeal soup. 

While insisting upon the significance of citric acid contained normally in 
milk, and its diminution under the effect of heat, Netter is not convinced 
that the antiscorbutic properties of fresh milk are contained exclusively in 
its citrates. There are other antiscorbutic elements which are modified by 
heat or other agents, and it is extremely probable that they exist in milk. 

In the infrequent cases of scurvy in infants nourished at the breast, the 
author believes that the mother’s milk, under peculiar conditions, has lost to 
some considerable degree its antiscorbutic properties. Ill-health of the 
mother resulting from wasting disease, or other cause, such as prolonged 
mercurial treatment, may thus act in rendering her milk very poor in its 
antiscorbutic elements. In the case reported by Crandall in 1899 the 
mother had heart disease, with marked ansemia, and had been confined to 
bed since the baby’s birth. 
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The Efficiency of Disinfection of the Hands by Hot Water and Alcohol. 
— Ahlfeld {Monatsschrift fiir Qebiirtshulfe und 1902, Band xvi. 

Heft 5) has long believe d that the hands can be safely disinfected by the 
use of hot Avater and alcohol. He mentions a striking illustration, as follows : 

He had occasion to induce labor in a patient with contracted pelvis, Avho 
had lost children by embryotomy. The case proved to be an obstinate one, 
and the child perished during the labor. The mother was taken with 
violent chills, followed by high temperature, and it was necessary to deliver 
the child by embryotomy. Although the head was opened the child failed 
to descend, and accordingly the abdomen was opened, the uterus incised, 
and the child delivered by Caesarean section. 

Great care was taken to disinfect the hands thoroughly with hot water 
and alcohol, and at the time when the uterus was opened basins containing 
hot water and alcohol were placed conveniently for the operator, and the 
hands were frequently rinsed in these fluids. Cultures from the body of 
the child revealed the presence of abundant staphylococci. The mother 
made an uninterrupted recovery, her temperature rapidly falling. 

The alcohol employed was 96 per cent, in strength. 

Two Cases of Pregnancy and Labor Complicated by Atresia and Steno- 
sis of the Vagina. — Keemauner {Monatsschrift fur Qeburtshulfe und Qynd- 
Icologie, 1902, Band xvi.. Heft 5) reports the case of a patient in her first labor, 
who had a protracted parturition, ending in the delivery of a dead child 
with forceps. A Aveek after her confinement she had incontinence of urine, 
and examination showed a vesicovaginal fistula. The loss in substance was 
so great that extensive operation was necessary to restore the wall of the 
bladder. This reduced the size of the vagina very greatly. She came under 
observation when the second time pregnant. 

On examination she was found to have a considerably contracted pelvis ; 
the entrance to the vagina was much altered in size and shape, while the 
vulva had been practically closed by the preceding operation. When the 
patient came into labor she was delivered by Csesarean section, with ampu- 
tation of the uterus and extrap eritoneal treatment of the stump. She made 
a good recovery, her child surviving. 

The second case was that of a patient Avho, after her first confinement, 
lasting three days, recovered, with incontinence of urine and septic infec- 
tion. A large vesicovaginal fistula had been repaired after her first labor. 

VOL 125, NO. 4.— AFRIL, 1903. 48 



736 


PJaOGBE88 OP MEOICAl. 8CIENCE. 


She also had a considerably contracted pelvis, the external antero-posterior 
diameter being 17.5 centimetres. 

On examination a double promontory was found with a true conjugate of 
8.5 centimetres. The transverse diameters of the pelvis were normal. On 
examination the induction of labor was declined because it was thought that 
the head could pass through the pelvis, and it was believed that the scar 
tissue present would dilate at labor. It was thought best to allow the 
patient to come into labor spontaneously, and then, should the necessity 
arise, to perform Caesarean section. 

When labor occurred the head entered the pelvic brim transversely. An 
effort to dilate the scar tissue in the vagina by a Barnes bag failed, and 
Walcher’s position was necessary to secure the insertion of the bs.g. Mul- 
tiple incisions were made in the cervix to loosen the scar tissue, and a solu- 
tion of cocaine was applied. Suppositories of opium were given, and the 
character of the pains became much better. The head gradually descended, 
the scar tissue was stretched, and under strong pressure upon the abdomen 
the head was horn spontaneously. The child was slightly asphyxiated, but 
quickly revived and survived. There was no laceration found upon exam- 
ination. The mother made an uninterrupted recovery. 

The second case illustrates the extraordinary possibilities of spontaneous 
parturition. It must be observed, however, that this patient was in a hospital 
where interference could be undertaken at any time, and that every essential 
help was given to her labor by the use of drugs and by incisions in the cer- 
vix. It is evident that had the patient received no help her child must have 
perished, and quite possibly the mother also. 

The Most Efficient Preparation of Ergot. — Palm {Monaisschrifi Jur 
Oebiirishiilfe und Gyndkologie, 1902, Band xvi.. Heft 5) analyzes the eflbct 
produced by different preparations of ergot, and has made personal observa- 
tions and experiments to determine which of these is most advantageous. 
He believes that the efficient principle of ergot is largely chrysotoxin, and 
that sphacelotoxin is most advantageous of all these preparations. In sub- 
cutaneous administration the dose is from j-ui? rV ^ drachm, which 
produces prompt uterine contractions. The remedy has little effect upon 
the general condition of the patient. Palm regards the hypodermic use of 
ergot as much superior to the administration of ordinary preparations by 
the mouth. 

Csesarean Section by Transverse Incision of the Fundus. — Cuhschmann 
collected {Monatsschrift fiir Geburtshiilfe und Gtjndkologic, 1902, Band xvi., 
Heft 5) 119 cases of Csesarean section by transverse incision of the fundus. 
He gives statistics to prove his belief that the transverse incision offers no 
essential advantage over the usual incision upon the anterior uterine wall. 
He supports his assertion by measurement of the uterine wall at the fundus, 
and, anteriorly, by^ a comparison of convalescence after the two methods and 
by minute study of the cases. The mortality was 12.1 per cent., or 13 cases, 
11 of which were cases in which the uterus was retained, and 2 cases in 
which the uterus was removed. One patient was admitted to the hospital 
in a septic condition. The causes of death were as follows : Carcinoma of 
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the uterus, 1 ; purulent bronchitis, 1 ; embolism of the lung, 1 ; death from 
shock immediately after the operation, 1 ; peritonitis, 8. In 3 cases autopsy 
showed adhesions of coils of intestine with the uterine wound. This was 
also seen in several cases which recovered in which it was necessary to do 
abdominal section for the relief of obstruction of the intestine. 

Eepeated Osesarean section was done in 10 cases, in 8 of which the first 
operation was made by longitudinal incision in the anterior uterine wall, 
while in two transverse incisions of the fundus had been practised. In all 
of these cases there was adhesion between the uterus and the abdominal 
wall and omentum. No scar in the uterus could be discovered in these 
cases. Of these 10 repeated sections, 7 recovered without fever, 1 had 
fever and recovered, and 1 died. 

Hydatiform Mole, with the Eeport of 2 Cases and Collection of 210 
Cases. — Findley {Medical News, December 6, 1902) reports 2 cases of this 
condition and summarizes his study of the subject as follows : 

The causation of hydatiform mole is unknown. It is most frequently 
found between the ages of twenty and thirty years, more often in multiparae. 
It probably results from degeneration of the villi of the chorion through some 
disturbance of maternal circulation. The connective tissue stroma of the 
villi degenerates, with serous infiltration or oedema. The syncytium and 
Langhan’s cells penetrate more deeply when maternal nutrition is defec- 
tive. In 16 per cent, of cases malignant degeneration occurs. It is very 
difficult to draw the line between benign and malignant cases. The exam- 
ination of a specimen gives but little information regarding it. Retention 
of a mole within the uterus does not influence its disposition to become 
malignant. 

Diagnosis can only be positively made from seeing the vesicles. The 
most constant clinical point lies in the rapid development of the uterus, with 
irregular shape and consistency and hemorrhage. 

The treatment of the condition consists in emptying the uterus at once. 
Because the womb is thin and weak it is best to avoid the use of the curette 
and to employ ergot and vaginal packs to control the hemorrhage and 
stimulate expulsion. After the mole is expelled, the uterus should he 
explored with the finger, irrigated and packed with iodoform gauze. Two 
weeks after the birth of the mole the uterus should be curetted, the scrap- 
ings examined, and if malignant disease is beginning, hysterectomy should 
be performed. The patient should be kept under observation for three 
years afterward, and should hemorrhage occur the uterus should be again 
curetted and the scrapings examined microscopically. 

Statistics show the average age of these patients to be twenty-seven years, 
the extremes being thirteen and fifty-eight years. In one patient eleven 
moles developed, In 8 cases there was cystic degeneration of the ovaries. 
In 1 case the mole developed in the Fallopian tube. The longest period at 
which malignant disease occurred after the development of the mole was 
four and one-half years. The mortality of this condition is 25 per cent. 
The causes of death are: syncytioma malignum, 16 per cent. ; hemorrhage, 4 
per cent. ; septic peritonitis, 2 per ceut. ; other causes making up the 
remainder. 
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Adenoma Malignum.— Hermann {CcntralbMf fur ’ Gipnikologic, 1903, 
No. 44) describes a case of cancer of the portio, which was admitted to 
Saeuger’s clinic as inoperable, the broad lig.amcnts being involved. The 
treatment consisted in curettement and cauterization with chloride of zinc, 
which relieved the patient for six months, when it w.as necessary to repeat 
the operation on account of recurrence. She was relieved for another period 
of six months, when the same treatment was adopted. A profuse serous 
discharge persisted, but there was no return of the hemorrhages, which 
were profuse before the first curettement. Microscopic examination of the 
growth last removed showed an ordinary glandular formation of a benign 
type, offering a marked contrast to the malignant course of the disease. 

The writer infers that the growth was a true malignant adenoma. Of the 
nineteen cases of malignant adenoma reported in the literature, seven were 
really adenocarcinoma. In the ease reported the relatively benign character 
of the growth was shown by the fact that it had existed for seven years, yet 
the patient remained in good health. He suggests that the profuse mucous 
discharge, which never became purulent, may be regarded as an important 
point in the differential diagnosis between malignant adenoma and adeno- 
carcinoma. 


Vaginofixation and Ventrofixation. — Dirmosek {Ckniralbhtt fiir Gynd- 
kologie, 1903, No. 44) reports sixty-nine cases of v.aginofixation from Erlach’s 
clinic in Vienna, in the majority of which Duhrssen’s method was adopted. 
Forty-one patients who were kept under observation were cured. Of the 
forty-nine cases of Dtihrssen’s operation, one patient became pregnant .and 
had a normal delivery. Of the seventeen in whom the round ligaments 
were shortened per vaginam, seven were subsequently delivered one or more 
times, and one aborted. 

Ventrofixation was performed seventy-six times, fifty-eight patients being 
kept under observation. Four patients were delivered at term and two 
aborted. 

Benign Epithelial Proliferation in the Corpus Uteri. — Hengge (Ce/iiral- 
blatt fiir Gyndkologie, 1903, No. 44) reports two cases of uterine hemorrhage 
in patients, aged forty-four and forty-nine years, in which tissue removed 
with the curette showed under the microscope circumscribed and diffuse 
epithelial growths, without loss of substance. In one case there was accom- 
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panying glandular hyperplasia. Pregnancy, cancer, and tuberculosis were 
positively excluded. There was also no evidence of an inflammatory 
process. No cause for the peculiar epithelial proliferation could be discov- 
ered ; in fact, the writer regards these cases as unique. 

Leucocytosis in Pelvic Suppuration. — Dutzmann {Cmtralblatt fiir Qyna- 
kologie, 1903, No. 47) reports 165 cases in which he was enabled to establish 
the presence of pus in the pelvis before operation. Pus was never found 
when the blood count was normal. The writer was even able to infer the 
cause of the suppuration from the number of leucocytes, a count of 20,000 
to 30,000 pointing to streptococcus infection, while one of from 11,000 to 
13,000 was commonly associated with the presence of gonococci or colon 
bacilli. In peritonitis and septic infection an increase in the leucocytes is 
a favorable sign, even in the presence of persistent elevation of temperature. 
If, on the contrary, there is no increase while the temperature is high, a 
fatal termination may he expected ; this is probably due to deficient 
phagocytosis. 

Alcohol as a Disinfectant.— Schaeffee {Centralblatt fiir Oyndkologie, 
1903, No. 47) believes that it is impossible to render the hands sterile hy 
any method of disinfection. After repeated experiments, he finds that by 
scrubbing for five or ten minutes with green soap and for five minutes with 
absolute alcohol the best results are obtained. It is, however, necessary to 
change the alcohol after each washing. Moreover, the germ-destroying 
action of the alcohol is lost in a few minutes if the hands are immersed in 
watery fluids, blood, or serum. 

The principal value of alcohol, in the writer’s opinion, is its power of 
removing fat and epithelium — that is, its mechanical purifying action; 


Vaginal Hysterectomy. — Nigeisoli {Ceniralblait fiir Oyndhologie, 1903, 
No. 46) reports 462 vaginal hysterectomies with 11 deaths (2.38 per cent.). 
Of these, 55 operations were performed for cancer, with 4 deaths ; 14 
abdominal hysterectomies were done for cancer with 2 deaths. The writer 
now prefers the abdominal route in all cases, except when the uterus is pro- 
lapsed and the disease is absolutely limited to the organ. Seven patients, 
operated upon before 1898 and 5 since then, were still without recurrence. 

There were 56 vaginal hysterectomies for fibromyoma, with 1 death, and 
98 abdominal, with 8 deaths ; 41 cases of ectopic gestation (25 operated upon 
per vaginam) were all successful ; 274 radical vaginal operations for diseased 
adnexa were followed by a mortality of 5, and 300 abdominal resulted in 18 
deaths. Only 1 fatal case is noted in 168 vaginal sections for the evacuation 
of pus; in 75 abdominal sections for the same condition there were 10 
deaths. In 34 conservative vaginal sections there was no mortality. 

The writer used the angiotribe in 50 cases, but always employed ligatures 
in addition. 


Vaginal Ovariotomy. — Heinsies {Ceniralblait fur Qyndkologie, 1903, No. 
46) reports 700 cases of colpotomy in the Greifswald clinic during the last 
three and one-half years. Of these, in 110 oophorectomy was performed. 
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the anterior incision being preferred, as it is believed that the parts are 
rendered more accessible. Five deaths resulted, 3 due to the escape of pus, 
and 2 to improper catgut. Martin’s mortality in 262 vaginal ca 3 liotomies 
was only 3 per cent. 

The writer believes that this is the ideal method of removing small tumors 
which are not adherent above the true pelvis. Cystic tumors as large .as a 
man’s head can he removed in this way, hut it is not advisable to .attempt 
the removal of solid growths larger than the fist. 


Ovarian Parotitis.— Troitzky (Ronsk. Wratch; La Gijnccologk, 1902, 
No. 5) reports a peculiar epidemic of mumps in a boarding-school, in 
which one-third of the patients complained of pain in the ovaries .as well 
as in the parotids. When only one parotid w.as affecte d the ovary in the 
corresponding side was tender ; both ov.aries were attacked simultaneously 
with both parotids. The ovarian p.ain and tenderness developed .after the 
parotid swelling and diminished progressively with the latter. In girls 
who menstruated no menstrual or mammarj’- disturbance w.as noted. The 
writer infers that although oophoritis is a rare complication of mumps 
as compared with orchitis, it is doubtless more common than is usually 
supposed, being overlooked on account of the situation of the ovary and 
the difficulty of examining it. 

The exact nature of the anatomical changes is not positively known, but 
it may be inferred that there is either a perioophoritis or a parenchymatous 
inflammation .analogous to that observed in other infectious febrile dise.ases. 
It usually occurs in girls above ten years of age. The possibility of this 
complication of mumps should always he borne in mind, .and if ovarian 
symptoms appear suitable treatment should be instituted. 

Radical Operation for Cancer of the Uterus. — Kleinhaks {Centmlblait 
fiir Oynakologie, 1903, No. 43) reports thirty-two cases of radical abdominal 
hysterectomy, with three deaths. He curettes .and cauterizes freely and 
clamps off the vagina before opening the abdomen. In cases of cancer of 
the cervical canal he prefers amputation. All glands which can be felt are 
removed, since, according to different observers, from 27 to 57 per cent, are 
cancerous. The writer believes, with Eosthow, that the glands are early 
involved. It is often very difficult to determine before operation whether 
indurations of the broad ligaments are inflammatory or m.alignant. Some- 
times an exploratory laparotomy is necessary in order to determine this 
point. 

Cancer of the Uterus. — Pozzi {La Oynccologie, 1902, No. 5) concludes his 
paper read before the International Medical Congress with the following 
deductions : 1, The surgical treatment of uterine cancer rarely insures 

relief extending beyond two years. 2. Hysterectomy is not justifiable if 
the uterus is fixed by indurations in the surrounding tissues. 3. The 
importance of infection of the lymph nodes has been ex.aggerated, since 
recurrence usually takes place in the cicatrix ; hence extirp.ation of the 
glands, even when it is supposed to be complete, seems to have little in- 
fluence on the return of the disease. 4. Abdominal hysterectomy is a more 
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serious operation tlian vaginal, on account of the greater risks of infection, 
and should be reserved for special cases in which the vagina is narrow, the 
uterine wall softened, or the cul-de-sac extensively involved ; also, when 
the uterus is unusually large or complications are present — fibroids, preg- 
nancy, pyometra, or pyosalpinx. In a few instances the abdominal route 
may be preferable, in order to dissect out the uterus from the diseased 
tissues. 5. Vaginal hysterectomy is accordingly preferable on account of 
the smaller risk, the ease with which it may be performed in the early stage 
of the disease, and the fact that even a palliative operation is preferable to 
a “pseudocurative” one in which the chances of an immediately fatal 
result are so great. 


DISEASES OF THE LARYNX AND CONTIGUOUS 

STRUCTURES. 


UNDER THE CHARGE OF 

J. SOLIS-COHEN, M.D., 

OF PHILADELPHIA. 


Sarcoma of Branchial Cleft. — Dr. James E. Newcomb, of New York, 
reports this case {Medical News, October 26, 1901), which occurred in a man, 
aged sixty-five years. Two years previously he noticed a swelling on the 
right side of the palate, with a soreness in the gums adjacent. The swell- 
ing gradually increased for a year when it was- lanced, giving escape to 
thin, clear fluid, with permanent subsidence of the pain. Lancing had to 
be repeated several times on account of recurrent swelling. The growth 
was removed by Dr, Weir through an external incision. A bluish, cystic 
tumor, reaching upward almost to the base of the skull, was carefully 
shelled out. It was about the size of a mandarin orange, on one side of 
which was a solid mass, in size and shape resembling a tonsil. The report 
of the examination at the laboratory of the Columbia University Medical 
School read : “ Telangiectatic sarcoma of the branchial cleft, with hyaline 
degeneration ; lymph nodes hyperplastic ; no tonsillar tissue.” 


True Papilloma of the Nasal Septum. — Dr. James E. Newcomb, of 
New York, reports {Ibid.) a case of true papilloma of the left side of the 
septum in a man, aged fifty-five years. The case had been sent to him on 
account of severe epistaxis, which was found to be due to a large erosion on 
the convex of the septum, which was strongly bulged to the right. Some 
bibliographic references accompany the report. 


Morbid Growths of the Nose : Osteosarcoma of the Inferior Turbinate. 
— Dr. James E. Newcomb, of New York, reports {Medical News, October 
26, 1901) a case in a colored male subject, aged forty-one years, who had 
had an increasing obstruction in the right nasal passage for some four 
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months, but without pain or hemorrhage. A bony adhesion was found 
between the inferior turbinate and the septum, which was removed with 
the trephine. Eecurrence ensuing a few weeks later, the core of tissue was 
removed with the trephine and found by Dr. Jonathan Wright to be an 
osteosarcoma. Further treatment was not allowed. 

Angiofibroma of the Nose. — ^This case was reported by Dr. Newcomb 
(Ibid.), which occurred in an Irish -American, aged twenty years, who for 
seven months had complained of alternating nasal obstruction, finally becom- 
ing permanent, on the left side. Inspection revealed an apparent polyp 
hanging from the middle turbinate, but posterior rhinoscopy disclosed a 
mass in the rhinopharynx, apparently blocking the left side only. The 
anterior growth was so hard that it resisted the cold wire snare, bleeding 
freely. A small portion removed with considerable hemorrhage, which 
was checked with difficulty, was found microscopically to be an angiomatous 
fibroma. Its point of origin could not be determined, and the patient 
refused further surgical interference. 


Nasal Polypi the Cause of Atrophy of the Optic Nerves.— At a recent 
meeting of the French Society of Ophthalmology (Archives de Medicine et 
de Chirurgie Speciales, May, 1902), Dr. Parisotti reported a case of a 
young man, aged twenty-five years, whose vision rapidly diminished to 1/50 
on the right and 1/10 on the left, the papillse becoming pale and almost on 
the point of being completely blanched. Rhinoscopic examination was at 
first negative, but subsequently revealed hypertrophy of the turbinates, and 
polypoid vegetations of the middle meatus. After the ablation of these 
growths vision increased progressively, so that five months later it equalled 
I in both eyes, the papillm remaining very white. Six months later, how- 
ever, vision had receded to 4/10. The author attributes these optic troubles 
to a spasmodic ischsemia produced by the nasal vegetations. 

Foreign Body in the Larsmx. — Dr. Oliver A. Blumeethal, of Syra- 
cuse, N. Y., reports (American Medicine, August 30, 1902) a case of a 
triangular fragment of bone one and one-half inches long impacted in the 
larynx ; the sharp-pointed end was in the left arytenoepiglottic fold and 
the hroad end in the right fold. The bone was released and extracted with 
laryngeal forceps under guidance by the laryngoscopic mirror. 

Morbid Growths of the Larynx.— Dr. Joseph D. Bryaet, of New York, 
reports (Journal of the American Medical Association, October 18, 1902) an 
interesting case in a patient, aged forty-five years, of a large tumor of the 
posterior wall of the larynx low down, removed by enucleation after ex- 
ternal access by low lateral pharyngotomy. It weighed 425 grains, and was 
IJ X 1| X li inches in its antero-posterior, vertical, and transverse diameters, 
respectively. Muscular fibres were found in the structure, leading to the 
surmise that it must have originated in muscular tissue. The lateral 
pharyngotomy was selected because digital exploration had revealed an 
apparent attachment of the tumor to the right portion of the pharyngeal 
wall. When exposed to digital exploration through the external wound. 
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the growth was found quite immovable and apparently firmly attached to 
the posterior wall of the pharynx. The finger, introduced through an incision 
between the tumor and the mucous membrane covering it, completely 
enucleated the growth, leaving its entire membranous envelope intact. The 
patient made a good recovery. A number of somewhat similar instances 
were reported by gentlemen who took part in the discussion of this paper 
before the Section on Surgery and Anatomy of the American Medical 
Association at its fifty -third annual meeting. 

Foreign Bodies in the Air Passages ; Escape of the Outer Tube of a 
Durham Tracheal Oanula. — Dr. E. D. FERausoN, of Troy, N. Y., reports 
(New York State Journal of Medicine, October, 1902) the escape into the 
right bronchus of the outer tube of a Durham double canula in consequence 
of the neglect of the manufacturer to provide it with the necessary pro- 
tective flange at its outer extremity. Its removal was effected by incising 
the tracheal wall down toward the bifurcation, when, with the finger, the 
missing tube was felt in the right bronchus, the upper extremity being well 
within the bronchus. With the aid of illumination from a head mirror the 
upper edge of the tube was seen, and it was removed with forceps. 
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Multiple Progressive Hyaloserositis {Studies from the Royal Victoria 
Hospital, Montreal, vol. i.. No. 3). — Under the foregoing title Nichols dis- 
cusses the etiology, morbid anatomy, and clinical aspects of that form of a 
chronic proliferative process affecting serous surfaces “characterized by the 
formation of a membrane composed of dense layers of connective tissue of a 
peculiar cartilaginous appearance.” This membrane, which may be several 
centimetres in thickness, is a continuous stratified layer, and can be peeled 
off from the subjacent affected organs. The upper part of the peritoneum, 
particularly the liver and spleen capsules, the bases of the pleural cavities, 
and the pericardium are the parts oftenest involved. As a result, the struc- 
tures attacked may show atrojihic, degenerative, or even fibroid changes. 

As a localized liver lesion the process has been described as chronic hyper- 
plastic perihepatitis, chronic deforming perihepatitis, and by Curschmann as 
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the “zuckerguss” or iced liver, from the porcelain-like or “ frosted ” appear- 
ance. Though the liver may he primarily and solely involved, the process 
is usually progressive, affecting the serous surfaces consecutively, hut all may 
not show the peculiar “icing” appearance. The mjiin theories as to the 
causation of the process are pericarditic pseudocirrhosis (Pick), chronic 
nephritis (Hale White), and inflammation (Curschmann). 

From a careful study of his own and thirteen reported cases of “ zucker- 
guss ’’ liver, Nichols would prove that the first two hypotheses are incorrect. 
Reasoning from the clinical and pathological evidences at hand, he concludes 
that the etiological factor is a chronic inflammatory process caused hy some 
micro-organism of slight virulence. The tubercle bacillus is capable of pro- 
ducing quite similar but still distinct lesions. 

The pathological findings make clear many of the clinic.al manifestations. 
Ascites is constant ; anasarca and emaciation are common. The great omen- 
tum is often contracted and indurated. The liver, which is usually .almost 
completely invested hy the frosted membrane, is gener.allj' small and de- 
formed, with round edges and a smooth surface. In the great m.ajority of 
cases there is no cirrhosis ; there are, however, fatty and parenchymatous 
changes and passive congestion. The gall-bladder is frequently involved in 
the perihepatitis. The right pleural cavity is more frequently seriously 
involved than the left. This is strikingly more common .at the base of the 
right lung, the centr.al tendon of the diaphragm, and the right side of the 
pericardium. Chronic adhesive pericarditis is usually present ; the pulmo- 
nary and cardiac changes are what would he expected under the conditions. 
The spleen, which is commonly enlarged, is often frosted, particularly when 
there is left-sided pleural involvement. It may be .atrophic in advanced 
cases. No special abnorm.ality appears in the kidneys. An acute terminal 
infection of many of the serous sacs or of the luugs is frequent. 

Histologically, this “icing” is found to be a Laminated fibrous tissue, with 
more or less hyaline transformation and giving evidence of being an organ- 
ized inflammatory exudate. 

Clinically, only the cases with the frosted liver are found to admit of 
diagnosis, and the symptoms vary considerably according as the liver is pri- 
marily or secondarily atfected. 

The average age of onset is about thirty years ; the duration varies from 
two to sixteen years, averaging six years. The sexes appe.ar to be about 
equally affected. The onset may be either acute or very insidious. The pri- 
mary infection is most frequently in the pericardium, next in .or about the 
liver, and less often some other peritoneal inflammjition. Alcohol, gout, and 
syphilis appear to have little and heredity absolutely no etiological signifi- 
cance. The constant and striking physical sign is the extreme ascites 
requiring repeated paracentesis. The ascitic fluid is straw-colored, of a spe- 
cific gravity of less than 1010, hut twice as rich in albumin as a transud.ate, 
which is cited as evidence of its inflammatory causation. 

If the process is primarily pericarditic anasarca .appears first, then a train 
of symptoms following the extension of the inflammatory process to the liver 
via the right pleural cavity, and finally the ascites. If the liver is primarily 
involved there is epigastric pain, sense of fulness in the .abdomen, and 
dyspneea, followed by a slowly developing ascites, and then perh.aps an ex- 
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tension to the right pleura and pericardium, with consequent clinical signs 
and symptoms. Icterus is not present in uncomplicated cases. The urine is 
decreased in amount, and albumin is commonly absent. The prognosis is 
eventually hopeless. The treatment is purely symptomatic. Unusual pre- 
caution should he taken against exposure to acute infections. — J. L. Y. 


The Intestinal Origin of the So-called “ Fever of Infancy ” (Fiehre de 
Borras). — Duenas {Revista medica Cttbana, January, 1903, No. 1) suggests 
the possible relation of this Cuban infantile fever with the summer diarrhoea 
of infants of the United States. The recent work of Duval and Bassett has 
shown that at least certain forms of summer diarrhoea of children are due to 
the bacillus dysenterise of Shiga, as shown by the presence of this organism 
in the stools of such cases and the agglutination reactions on the organism 
with the blood of those ill of or convalescent from the disease. 

In a case of the author’s, a girl of twenty months, who had been suffering 
for several days with persistent bloody vomiting, pain in the epigastrium, 
and mucus and ill-smelling stools, a distinct fever and rapid pulse, the pa- 
tient’s blood twenty days after the beginning of the disease gave a positive 
reaction with the bacillus dysenterise in dilutions of 1 : 60. This case the 
author further regards as significant of the possible relation of this bacillus 
with certain of the " black vomits ” attended with fever and of unknown 
etiology. — F. P. G. 

The Inheritance and Intra-uterine Transmission of the Agglutinating 
Properties of the Blood and the Formation of Agglutinins in the Bodies 
of Embryos. — Jubewitsch (Cent. f. Bac. u. Para., 1902, Bd. xxxiii. p. 
76) states that the agglutinating properties of the blood of normal pregnant 
rabbits and guinea-pigs for typhoid bacilli was first determined. The blood 
of some normal rabbits possessed this power in 1 : 80 dilutions. The blood 
of the young from such mothers also had the power to agglutinate typhoid 
bacilli, but in less degree than the mothers. Occasionally in a litter from a 
single mother certain animals showed agglutinins in their blood, while others 
did not. With normal guinea-pigs neither the blood of mothers nor young 
showed any tendency to agglutinate typhoid bacilli. Normal pregnant 
guinea-pigs were now immunized against typhoid bacilli during the time of 
pregnancy, so that at the birth of the young agglutination took place with 
the mother’s blood in 1 : 4000 or 1 : 5000 dilutions. In three out of thirty-one 
cases no agglutination could be demonstrated in the young. In all the other 
cases agglutination was obtained with the blood of the young, but was three 
to thirty times weaker than with the blood of the mothers, and after a short 
period the blood of the young lost this property entirely. In order to deter- 
mine whether the agglutinins were simply transmitted through the placenta to 
the blood of the young, or whether the foetus was actually endowed with the 
power of producing agglutinins, the mothers were subjected to a passive im- 
munity, and agglutinating sera from previously immunized guinea-pigs, rab- 
bits, and horses were injected into the pregnant mothers. After a few hours 
Csesarean section was performed and the blood of the young tested. The 
result was the same as when the mothers were immunized during pregnancy. 
It was further found that the blood of young normal rabbits coming from a 
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normal mother whose blood agglutinated typhoid bacilli did not lose their 
agglutinating properties as they grew older, but, on the other hand, showed 
in some instances agglutination in higher dilutions than the mother’s blood. 
The author believes these animals inherit the power of producing agglutinins. 
Guinea-pigs which had previously been immunized were allowed to become 
pregnant. The young of these animals showed the power of agglutinating 
typhoid bacilli often in much higher dilutions than the mothers. — W. T. L. 

A Contribution to the Knowledge of the Pathological Changes Follow- 
ing Thyroid Extirpation in Rabbits.— Bensen {Virch. Arch., 1902, Bd. 
clxx. p. 229) states that the experiments may be divided into three groups : 
First, rabbits from which the thyroids had not been removed were fed upon thy- 
roid extract ; second, the thyroid gland was removed and no thyroid extract 
given ; and, third, the thyroid gland was removed and animals then fed 
upon thyroid extract. In each series of experiments the animals were killed 
after a certain number of da 3 's and the thoracic and abdominal organs exam- 
ined. In the first group the animals were killed after receiving 0.3 grain of 
thyroid extract twice daily for twenty-four days. Sections of the liver 
showed fatty infiltration and hypermmia. Colloid droplets were found in the 
convoluted tubules of the kidney. The pathological changes were, however, 
not very marked in any organ. In the second group of experiments exten- 
sive degenerative changes were found in the kidneys, liver, and heart muscle. 
In animals that lived thirty to forty days after the operation the kidney tubules 
were filled with enormous amounts of colloid, sometimes appearing in long 
cylinders, and if life was prolonged from 100 to 160 days there was, besides 
the presence of colloid, such an extreme grade of degeneration of the kidney 
epithelium that even the nuclei were much afiected. The liver and heart 
muscle showed the same general type of extreme cellular degeneration. In 
those animals living longest proliferative changes were noted in the kidney 
and liver. Infiltration of leucocytes sometimes occurred in the liver. The 
splenic changes consisted principally in hypertemia and pigmentation. JIo 
alterations were observed in the stomach, pancreas, parotid gland, tongue, 
adrenal, and generative organs. In the third group of experiments changes 
similar to those first described were found, but in much less degree. The 
author concludes that when the thyroid glands of rabbits are extirpated a 
poison is either produced or withheld in the body which gives rise to a pecu- 
liar degeneration of the cells of the kidney, liver, and heart muscle. The 
product of this cell degeneration appears as colloid dr 02 )lets or in the kidney 
tubules even as long colloid cylinders. — W. T. L, 

The Relations Between the Lymphatics and the Connective Tissue.— 
W. G. MacCallum {Johns Sophins Hospital Bulletin, 1903, vol. xiv. p. 1) 
says : By means of silver staining, v. Recklinghausen, in 1862, showed that 
the walls of the lymphatic capillaries are composed of a single definite layer 
of flat polygonal endothelial cells. He supposed, however, that the walls 
were incomplete and that the lymphatics were in direct communication with 
the intercellular spaces of the surrounding tissues. Hiss, Teichmann and 
others opposed the idea of the lymph canaliculi, and believed in the integ- 
rity of the lymph vessels. MacCallum has studied by means of injections, 
and silver stains the lymphatics of the skin of embryo pigs. In sections 
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stained -with liEematoxylin and eosin the lymphatics could be readily made 
out as vessels wide in comparison to the capillaries, and lined by a single 
layer of cells with clear protoplasm and flattened-out nuclei. A fine black 
line surrounded each of these cells in silver stains. Clear spaces were seen in 
the surrounding tissue, and often lay next to the clear endothelial cells of the 
lymph capillaries. The resulting appearance was that of an apparent open- 
ing in the wall of the lymphatics. That this was not actually the case could 
be shown in silver stains, followed by a nuclear stain where the intercellular 
spaces stained black and surrounded the clear spaces, each one of which 
proved to be a clear cell with central nucleus. These cells were branching, 
and without the nuclear stain suggested anastomosing channels. When the 
lymphatics were injected with silver solution the lymphatic vessels stood out 
in sections as a network of smooth-walled vessels, with a quite perfect lining 
of tessellated endothelial cells, and the intervening and surrounding tissue 
was not stained. From these observations the author concludes that the 
lymph canaliculi or “saft kaniilchen’’ of Recklinghausen cannot be injected 
or in any other way demonstrated to be in connection with the lymphatics, 
but are cells whose outlines are stained with silver nitrate. Wh,en the lym- 
phatics were injected with methylene blue, small extravasations of the blue 
fluid occurred along the course of the vessel if much force was used. Under 
the microscope these extravasations took place in a sudden explosive man- 
ner, and when pressure was made upon the specimen the lymphatics were 
emptied, but the extravasations were left unchanged. The process of devel- 
opment of the lymphatics appeared analogous to that of the bloodvessels. 
Sprouts of single cells or of several cells projected from the lymph vessels, 
and sometimes bridges of cells connected two vessels. The lumen was ap- 
parently formed by separation of parallel cells or from the hollowing out of 
a single cell. Experiments to determine the manner of transporting foreign 
granules showed that the process ■was carried on, as far as could be deter- 
mined, entirely by phagocytic cells. Injections of granular material were 
made into the subcutaneous tissues of rabbits, and in sections made several 
days later through the lymphatic trunks relatively little free pigment was 
found. Almost all the granules were inclosed in cells. — W. T. L. 
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Ptomaine Poisoning. — From time to time cases of several members of a 
family, or a number of families suffering from acute poisoning after eating 
tinned meats, frozen rabbits, etc., are reported in the public press, and 
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withia the last few months they have been of rather frequent occurrence ; 
hut none has surpassed in severity and extent one in which nearly two 
hundred persons in widely distant parts of the country were attacked with 
pains, purging, and vomiting, with alarming prostration, and in several 
cases a fatal termination, after partaking of pork pies bought at or about 
the same time from one of the best shops in Derby. The manufacture of 
pork , pies is the staple industry of Melton Mowbray, in Leicestershire, and 
these enjoy a European reputation ; but those of many other makers in 
the north midlands are in no way inferior, and among them those of the 
firm in question stand deservedly high. There was nothing in the taste or 
appearance of the pies to arouse suspicion, but Professor D616pine found a 
bacillus resembling the B. enteritidis of Gaertner — in fact, that known as the 
B. Friedebergensis of Guflky — and succeeded in extracting from the jelly a 
toxin fatal to guinea-pigs and rabbits. In this instance the poisonous char- 
acter was common to the whole of the pies or to a large number of them, 
made at the same time, and must therefore be ascribed to the condition of the 
carcasses or to some unknown accident incident to the preparation of the pies 
in general, whereas it is more often peculiar to one among many. 

Probably the most remarkable example of ptomaine poisoning was one 
reported in 1892 by the late Dr. E. Gwynn, Medical Officer of Health of 
Hampstead, and absolutely unique in its virulence. The food in this instance 
was one of the well-known Paysandu tongues, which a gentleman, his wife, 
and two children were about to partake of for breakfast. On opening the 
tin they remarked its somewhat dry appearance and the absence of jelly. 
He, noticing something unpleasant in the smell, forbade them to eat it, and 
proceeded to divide an omelette among them, using for this purpose the 
same fork. The wife and elder child, who had just tasted but had not 
swallowed the tongue, were seized about noon with symptoms closely simulat- 
ing those of Asiatic cholera — pain, vomiting, involuntary watery evacua- 
tions, and collapse — the mother being for some hours cold, pulseless, and 
unconscious. The father and the other child, who had not tasted the 
tongue, and had merely eaten the omelette touched with the infected 
fork, Avere attacked in the afternoon with vomiting and faintness, and the 
child sank into a profound stupor, from which she could not be aroused 
for some hours. They all ultimately recovered, but for some time the life 
of the lady had been almost despaired of. Mr. Stokes, the analyst, found 
parts of the tongue softened, acid, and charged with tin and iron dissolved 
by the acid. Professor Macfadyen obtained therefrom cultures of the usual 
bacteria of putrefaction. Mr. Stokes’ assistant, Avho put into his mouth a 
piece the size of a shilling, “ to see hoAV it tasted,” suffered from vomiting 
and giddiness for thirty hours. Mr. Wynter Blyth endeavored by Brieger’s 
method to extract some alkaloids, but without success, and the results of 
injections of solutions of the extract on guinea-pigs were negative, from 
Avhich he concluded that the poison was a toxalbumin or enzyme — bodies 
at once the most virulent and the most unstable, and which had disappeared 
in the interval of five days that had elapsed between the opening of the tin 
and his experiments. He expressed the- opinion that the failure of the 
most careful investigations after inquests on undoubted cases of meat 
poisoning may be thus explained. 
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Scurvy: A Chronic Ptomaine Poisoning. — The etiology of scurvy had 
long been one of the most obscure and vexing problems in pathology ; but 
the hypothesis put forward a few years ago ,hy Professor Tomp, of the 
University of Christiana, and advocated by Me. Koetti.itz, Medical OfBcer 
to the Jackson Harmsworth Arctic Expedition, in the British Medical Jour- 
nal, February 8, 1902, offers the only rational explanation, reconciling and 
rendering intelligible many apparently conflicting facts and experiences. 
Tomp and Koettlitz maintain that scurvy is nothing more or less than a 
chronic poisoning by ptomaines formed by certain bacteria in imperfectly 
preserved foods. Other factors may conduce to the production of the dis- 
ease, not, indeed, as efficient causes, but as predisposing conditions, espe- 
cially by diminishing the power of resisting or of destroying the poisons ; 
and the well-known, though not infallible, prophylactic action of lime juice 
may be due to its in some way neutralizing or antagonizing the toxins. 

It is a fact that a continuous diet of salt beef or pickled pork, especially 
when these preserved meats have been kept for many months, is almost 
inevitably followed by the appearance of scurvy in a ship’s crew, and that it 
never arises among those who enjoy a diet of fresh meat, vegetables, and 
fruit, and rarely when, in default of these, or when they can be supplied 
at intervals only, the diet consists of good tinned meats and vegetables, 
with the addition of sound dried fruits, vegetables, with potatoes and lime 
juice. 

Other organic acids, even vinegar, are reputed to possess some antiscor- 
butic properties, and Dr. Neale, of the steamship Eira, claimed for draughts 
of fresh blood the exemption of the crew. 

But in some Arctic expeditions in which the food was entirely or almost 
entirely preserved, but by the absolute exclusion of the air after complete 
sterilization, as those of Professor Nordenskjold and Dr. Nansen, not a trace 
of scurvy appeared in the course of three or four years. More striking still 
was the experience of the Jackson Harmsworth expedition. The exploring 
party, who partook at least once daily of fresh meat in the form of bear’s 
flesh, enjoyed perfect health ; while those who remained on board their ship, 
though taking their doses of lime juice every day, suffered without excep- 
tion from scurvy, of whom two died. But it is to be remembered that they 
frequently remarked on the decidedly “high” or “gamey ” taste and 
smell of the meat when the barrels were opened, and they could not be 
induced to eat fresh bear’s flesh on account of its coarseness and peculiar 
flavor. 

In fact, whatever else they had, the meat contained more or less of 
the ptomaines; while their comrades on land, though with less variety 
and without any lime juice or other reputed antiscorbutics, did not suffer 
from ptomaine poisoning, the flesh on which they mainly subsisted being 
perfectly fresh. . So, too, Nansen and Johannsen did not suffer in the least 
during their sixteen months’ solitary sojourn in Franz Joseph Land, though 
they had no vegetable food whatever, and, unlike the exploring party of 
Harmsworth’s expedition, lived entirely on the flesh of the bears they killed ; 
and we may assume that the crew of the Eira would have enjoyed no less 
freedom from scurvy without having had forced on them the repulsive 
draughts of raw blood. Nansen’s crew, on the other hand, being for three 
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whole years, whether free or ice-bound, on the high seas, had no opportunity 
of obtaining fresh meat, but were entirely exempt from scurvy, thanks to the 
excellent preservation of their food. 

Like Nansen himself and his companions, the members of Leigh Smith’s 
expedition, twenty -five in number, who were wrecked on Franz Joseph’s 
Land in 1881, and wintered there under the most miserable conditions, sub- 
sisting for a whole year on a diet exclusively of fresh and often raw flesh,, 
maintained their health to the last. '' 

The peasants in Eussian Lapland, though able to obtain farinaceous, 
saccharine, and vegetable foods, suffer much from scurvy, for the fish which 
constitutes the nitrogenous part of their diet is generally more or less 
tainted, from imperfect preservation in winter and from an acquired prefer- 
ence for the taste of “ high ” fish in summer. 

In short, the whole theory of the possession by any foods or drugs of anti- 
scorbutic properties as such is a delusion. No food, if perfectly free from 
incipient putrefaction, whether it be fresh or preserved in an aseptic state, 
will cause scurvy ; nor under such conditions will hardship, exposure to cold, 
depressing mental surroundings, or physical discomfort conduce thereto. 
On the other hand, incipient putrefaction, if it be so far advanced as to 
produce any change in the flesh perceptible to the taste or smell, will cer- 
tainly — and even if it be not may sooner or later — give rise to that form 
of chronic ptomaine poisoning known as scurvy. 

The etiology of infantile scurvy or scurvy rickets (Barlow’s disease) is not 
touched on by Mr. Koettlitz, and does not at first sight seem to admit of so 
simple an explanation; but since it never occurs in infants at the breast, 
it is not unreasonable to assume that ptomaines of a kindred nature may be 
produced in artificial foods by the bacteria in the milk with which these 
foods are prepared. 
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ANATOMICAL STUDY OF A SHOET-LIMBED DWARF, WITH 

SPECIAL REFERENCE TO OSTEOGENESIS IMPERFECTA 
AND CHONDRODYSTROPHIA FCETALIS.^ 

By Ludvig Hektoen, M.D., 

OF CHICAGO. 

In the winter of 1901 there fell into my hands the body of one 
Thomas Wilson, concerning whom the following facts are all that are 
known at this time : He could not walk very well and supported him- 
self by selling lead-pencils and chewing-gum from a roller chair. He 
was a hard drinker. Two persons who knew him during life state 
that in their opinion he was of ordinary intelligence. It is unfor- 
tunate that nothing is known of his early life. He died January 5, 
1901, in a so-called “ bum lodging-house,” at the supposed age of 
forty-five years. A post-mortem examination was made by the 
physician to the coroner’s office, and rupture of the gall-bladder is 
mentioned in the certificate as the chief cause of death. The body 
was then kept in a refrigerator until March 7, 1901, when a second 
post-mortem was made, with the following result : 

There is a sutured post-mortem incision from the top of the 
sternum to the pubes, and there is also a sutured incision in the left 
arm. The body is diminutive in size ; the head and trunk are more 
nearly normal in size ; the lower extremities are perceptibly shorter in 
proportion. In the loAver extremities, especially the legs, the skin seems 
to be looser than usual ; there is a moderate curvature of the spine in 
the thoracic region, the convexity extending forward and to the left, 
Avith a marked curve in a forward direction in the lumbar region. The 
bones of the extremities are the only ones that shoAV any abnormalities 
on external examination. The long bones are the seat of various curva- 
tures and nodular enlargements, especially at the articular ends. In the 
left humerus there is a distinct interruption of the continuity in the loAver 
third, but this has not the appearance of a recent fracture, and crepita- 

1 The skull is described by Charles A. Parker, M.D., and the thyroid examined chemically 
by H. G. Wells, M.D. 
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tion is not obtained. (In the X-ray photographs of the body, kindly 
made by Dr. Smith, resident physician of the Presbyterian Hospital, 
the bones of the skeleton are seen to be excessively porotic, anomalous 
in form, the long bones being greatly swollen at the ends.) The right 
knee-joint is larger than the left, and there is a swelling in the head 
of the right tibia, which crackles on pressure. Incision into the joint 
shows a soft mass from which red hemorrhagic material can be scooped 
out. There are no evidences of decomposition, but there is considerable 
drying up of the tips of the fingers and toes, and of the nose, lips, and 
penis; the latter seems to be very small. The nose appears rather 
thin and sharp, and the root does not seem to be any more deeply 
inserted than is ordinarily the case. There is no distinct depression 
at the root. Two small testicles are felt in the scrotum. Otherwise 
the external examination reveals no further morbid lesions. 

The following measurements were made : 


Length of body 95 cm. 

Estimated ^7eight 75 lbs. 

Length of right upper extremity 48 cm. 

“ left “ “ 49 “ 

“ hands 15 '■ 

Breadth of hands 6 “ 

Circumference of middle of right arm 30 “ 

“ “ " . left " 30 “ 

Length of right lower extremity 37 “ 

"left “ 30 “ 

“feet 13 " 

Breadth of “ 7 " 

Vertical diameter of patella 3 " 

Circumference of right knee 28 " 

“ of lea knee 24 " 

“ of middle of right thigh 27 “ 

" of middle of left thigh 25 “ 

" of head 30 " 

nistance from tip of chin to highest point of head 27 “ 

“ " root of nose to chin 11 " 

“ “ glabella to occipital protuberance 21 “ 

" “ " to protuberance over top of head . . . 35 “ 

“ between zygomatic arches 12 “ 

“ from meatus to meatus over top of head 30 “ 

“ between malars 11 " 

“ angles of lower jarv 8.5“ 

“ from tip of chin to pubes 42 “ 

Length of spine (sacrum 7, lumbar 12, thoracic 18, cervical 11) . . 48 “ 

Circumference of neck 26 “ 

“ at shoulders 09 " 

“ of chest at nipples 69 " 

“ of abdomen at navel 57 “ 

“ of pelvis at level of superior spine 57 “ 


The body cavities are found filled with sawdust soaked in formalin. 
The heart, Inngs, spleen, pancreas, liver, kidneys and lower urinary 
organs, testicles, and organs of the neck do not present any gross 
lesions recognizable at this time. All the organs are smaller than those 
of a normally developed, full-grown man. The heart weighs 145 
grammes ; the kidneys, 105 grammes ; the spleen, 30 grammes ; and 
the thyroid, which is symmetrical and flattened, 9 grammes. 

The diameter of the aorta at its beginning is 9 millimetres ; in the 
middle of the descending portion it is 1 centimetre. 
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Fig. 1. 



Photograph of the body. Note relative shortness ot the limbs 


The gall-bladder does not show 
any changes, but there is a tear 
across the centre of the free aspect. 

The bones of the skull are rather 
thin and cut easily with the saw. 
The brain is quite soft, and the hy- 
pophysis weighs 0.65 grammes. 

The skeleton was prepared for 
articulation and mounting. 

Histological Examination. 
Heart. There are no special changes. 
The number of nuclei in the mus- 
cle cells seems rather large. The 
striations are absent, the fibre's are 
narrow, and branch and anastomose 
unusually freely. 

Thyroid. In some parts of the 
gland there is no evidence of thyroid 
structure present — the gland here 
appears to have been entirely re- 
placed by fibrous and muscular 
tissue. For the most part the typi- 
cal follicular structure is replaced 
by fibrous tissue with oblong and 
variously-shaped spaces filled with 
rather small cells of various shapes, 
the nucleus staining diffusely, the 
cell body being without any dis- 
tinct wall (Fig. 3), the nuclei are 
relatively large, the surrounding 
finely granular cytoplasm staining 
a light pink with eosin. In no place 
do these cells assume a distinct 
cuboidal form, and, as stated, there 
is no trace of any follicular arrange- 
ment. Small masses of homogene- 
ous or finely granular colloid mate- 


ria. 2 



Photograph of the body. 
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rial occur here and there. Generally but one or two such masses appear 
in the field of a No. 3 objective. Sometimes colloid masses lie in spaces 
containing but few cells, the walls being formed by fibrous tissue. At 
other times the spaces are lined with endothelial cells. The thyroid 
contains a moderate number of bloodvessels of normal appearance ; in 
some of the larger arteries at the margins there is fibrous proliferation 
in the intima and calcification of the elastica. 

Hypophysis. The structure seems quite normal. There are small 
masses of colloid in a few of the 'follicles. There are no distinctly 
eosinophilic or cyanophilic cells present, the cell bodies generallj’^ 
assuming a light pink color in luematoxylin and eosin sections. 


Fig. 3 



Fibrosis and atrophy of the thyroid, ivith occasional colloid remnants. 


Bones. Sections of bony tissue from various bones, especially the 
upper end of the right tibia, show an exceedingly spongy structure ; 
for the most part only isolated fragments of bone occur, hardly any 
complete Haversian systems being present ; there is no evidence of 
excessive lacunar absorption or halisteresis, but the number of bone 
corpuscles seems larger than usual. The marrow is fatty. 

Chemical Examination op the Thyroid (by Dr. H. G. Wells). 
The thyroid gland, except such part as had been used for histological 
examination, was received in alcohol. In order to avoid possible loss 
from solution in the alcohol the fluid was evaporated to dryness in the 
incubator and the residue added to the gland substance, which was 
similarly dried. The weight of the substance combined was 0.766 
grammes. Analysis was performed in the same manner as in the 
series previously studied, that is, by the modified Baumann’s method. 
The residue from the infusion, after being evaporated, was shaken 
with 10 c.c. of chloroform, and no coloration whatever was imparted 
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to it. Therefore, if any iodine at all was present it was hut a minute 
quantity, not over 0.05 milligramme. The average amount of iodine 
per gramme of dried thyroid in residents of Chicago has been found 
to be about 2 milligrammes.^ 

Fio. 4. 



Photograph of skeleton. Relative length of upper extremities in this and in the two succeed 
ing figures due to imperfect articulations, especially at the'.shoulder-joints. 

Examination of the Mounted Skeleton (Figs. 4, 5, and 6). 
The skeleton as a whole is small and light, the total weight, including 

J Concerning the method of analysis, see H. G. Wells, " The Physiology and Therapeutics 
of the Thyroid Gland and its Congeners." Journal of the American Medical Association , 
October 30, and November 6 and 13, 1897. 
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an iron rod to hold the spine together and copper wires at the majority 
of the joints, being only 1817 grammes. The bones in general are 
light and spongy ; there is no sclerosis anywhere, the external as well 
as the internal architecture presenting many and striking variations 

Fig. 5. Fig. 6. 




Photograph of skeleton. Lea lateral view. Photograph of skeleton. Right lateral view 

from the normal. The usnal normal anatomical markings are greatly 
disturbed, often absent or not recognizable. In the following descrip- 
tion only the essential and most remarkable departures from the 
normal type are mentioned briefly. The spine contains the usual 
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number of vertebrm. There is a slight curvature forward and to the 
left in the upper thoracic region, resulting in some elevation of the 
left shoulder. At the junction between the eleventh and twelfth 
thoracic vertebrse occurs a sharp bend forward almost to a right angle. 
The bodies of the twelfth thoracic and of the first lumbar vertebrse are 
much flattened, being 1 cm. in thickness in front. At the lumbosacral 
junction the sacrum bends backward nearly to right angles, but the 
lower end of the sacrum is bent forward at an acute angle, the coccyx 
projecting between the ischia. 

The shoulder-blades are small and thin, and of a distinct foetal char- 
acter. In the right subscapular fossa is a defect 2 cm. in diameter, 
with smooth but thin margins. There are no distinct glenoid cavities, 
the enlarged heads of the humeri being partially received into a con- 
cavity formed by the elongated coracoid processes, which make a semi- 
circle, and parts of the margins of which seem to form articular surfaces. 

The normal curves of the clavicles are exaggerated. The right 
clavicle is 10 cm. long, the left 11.5 cm. 

There is a slight thickening at the costo-chondral junctions. The 
heads and necks of the first five right ribs are more or less absorbed 
and amalgamated with the corresponding vertebrae by osseous tissue. 
The third, fourth, and fifth are broken at or near the angles ; in the 
case of the third and fourth there seems to be false joints at the sites 
of the fractures ; in the case of the fifth the fracture may be post- 
mortem. The vertebral ends of the first and second ribs are embedded 
in a rather irregular bony growth. There is an old ununited fracture, 
with smooth surfaces in the sixth right rib, about 6 cm. from the costo- 
transverse junction ; another in the sixth left rib, about 3 cm. from 
the spine. 

The humeri are misshapen, enlarged at the ends, and in the case of 
the right humerus, which is bent almost to a semicircle, the shaft is 
quite thick. The heads of the humeri are swollen into irregularly 
globular masses, 4.5 cm. in diameter, and composed of crumbling, 
spongy bone. At the junction of the lower and middle third there is 
a break in the left humerus ; the ends are somewhat swollen and irreg- 
ular ; the opposing surfaces are fairly smooth ; for some distance on 
each side the bone is thin and slender. The right humerus is 17 cm. 
long, the left 16 cm. 

The bones of the forearm are more or less curved, especially those 
of the right forearm, but there is no marked enlargement of the artic- 
ular ends. At the junction of the middle and lower third of the right 
radius is a fusiform swelling such as might be caused by the healing 
of fracture. The right ulna is 17.5 cm. long; the left 19 cm.; the 
right radius 17 cm. ; the left 19.5 cm. 

The bones of the carpi, the metacarpal bones, and the phalanges 
seem normal in shape and size. 

The pelvis presents marked deformities (see Figs. 4, 5, and 6). The 
bones are thin, light, and fragile. The alje, especially in the regions 
of the fossse iliacte, are quite like parchment, and there are two oval 
defects with thin but smooth margins in the left and one in the right, 
from 1 cm. to 1.5 cm. in diameter. At each acetabulum the bone 
seems to have been pushed toward the sacro-iliac articulation, so that 
the distance between the corpus ossis-ischii and the sacrum on the left 
side is less than 1 cm., and on the right side about 2 cm. There is no 



758 HEKTOEJ^: STUDY OF A SHOET-LIMBED DWAEF. 

distiuct acetabular rim. The superior-posterior parts of the acetabular 
rims have large facets for articulation, with reciprocal surfaces on the 
anterior portion of the superior surfaces of the necks of the femurs. 
The foramina obturata face each other, the incisurre acetabuli being 
very large, 3.5 cm. and 4 cm. in diameter. The pelvis is of an irreg- 
ular hour-glass form. Diameters; At inlet' — transveme, 10 cm. ; 
autero-posterior, 4 cm. ; oblique, 8 cm. Of cavit)’- — transverse, 2.5 cm. ; 
antero'posterior, 9 cm. At outlet — transverse, 6 cm. ; antero-posterior, 
6 cm. 

The femurs are similar in general outline, both describing a large 
curve with the convexities toward each other. The lower ends are 
greatly expanded and contain large spaces ; the lower end of the right 
femur has crumbled away considerably. The neck is short, relatively 
thick, the head large, exceedingly spongy. The right femur is 19 cm. 
long, the left 20.5 cm. 

In the dry condition the left tibia and fibula measure 17 cm. in 
length. The ends are swollen, especially the upper end of the tibia, 
which is expanded more or less mushroom-like. Both bones are 
curved, the convexity being directed in the front. The upper ends of 
the right tibia and fibula have crumbled away. These bones are also 
curved extensively, and 3 cm. above the ankle the fibula is united to 
the tibia by a flattened bridge 1 cm. wide. 

The bones of the feet are exceedingly light, consisting of a very 
thin compact layer, externally and interiorly, of larger and smaller 
cavities separated by walls of extreme thickness. Many of the smaller 
bones crumbled down, and it was not possible to articulate the feet. 

The Skull (Dr. Charles A. Parker). The skulk presents on lateral 
view an unusually high cranium overtowering a small receding face 
and protruding',lower jaw. In front it has a narrow oval outline with 
high orbits and irregular teeth. 

The maximum length is 17.2 cm., the maximum breadth 13.2 cm., 
with a corresponding circumference of 49.5 cm. The height from the 
basion, or anterior margin of the foramen magnum to the bregma, 
inside measurement, is 15 cm. Although a comparison of these figures 
with those averaged from ten normal skulls shows both the breadth 
and length to be slightly over 1 era. short of the average, yet the 
height, which is increased by 2 cm. (the compensation relation), com- 
pletely compensates for the circumferential contraction, as shown by 
the capacity of 1450 e.c., that of the average normal male skull. 

The cephalic index is 76.7, hence the skull is of the meso-cephalic 
type. 

The internal surface of the base presents little variation from the 
average skull in form or measurements; the foramen magnum is 
normal in size, shape, and location, as are also neighboring parts of 
the oceipital bone, except the upper part of the tabular portion, which 
is composed of Wormian bones. 

The thickness varies from 2 mm. laterally, in the temporal region, 
to 9 mm., in the frontal and occipital the average being 4 to 5 mm. 
The distance from the basion to the foi-araen caecum is 1 cm. above the 
average, which, considering the shortness of the skull and normal 


1 Further consideration of the skull -(vill he given hy Dr. Parker in a separate article con- 
cerning Wormian hones. 
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location of the basion, appears disproportionate, but is explained by 
tbe absence of tbe frontal sinus and crest. Tbe foramen is situated 1 
to 2 cm. nearer tbe anterior surface of tbe skull and correspondingly 
farther from tbe basion. It is not unusual to find tbe distance from 
the glabella to tbe foramen over 2 cm., while in this skull it is less 
than 1 cm. 

The distance from tbe basion to tbe occipito-spbenoidal synchon- 
drosis is normal, as is also the distance from tbe latter to the anterior 
superior angle of tbe sphenoid at the cribriform suture. The cerebral 
surface of the presphenoid measures 2.5 cm., while the postsphenoid 
measures but 2 cm., giving an index of 125 obtained by dividing 100 
times the former by the latter, the angle being very close to 100 or 
both parts equal. In a series of skulls examined the maximum was 
113 and the minimum 87. 


Fig. 7. 



Photograph showing Wormian hones of cranial vault. 


While the total length of the cerebral surface of the sphenoid is not 
affected, the disproportion between the two portions is unusual and 
constitutes the only noteworthy variation from the ordinary measure- 
ments of this region. Although somewhat asymmetrical in general 
outline, the entire cranium presents but slight variations from the 
normal measurements, the moderate circumferential constriction being 
accompanied by vertical elongation, with undiminished capacity, and 
the disproportion between the presphenoid and postsphenoid making 
no difference in the length of the floor. 

The peculiar shape of the skull, with the recession of the face, may 
be represented by superimposing an outline of a median section of the 
skull upon a similar outline of an average normal skull, so that a line 
from the basion to the spheno-cribriforrn junction, the basal line of 
Huxley, is one exactly corresponding with a similar line in the other, 
their uppermost ends being at the same point (see Figs. 4 and 7). 
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Wormian Bones. The most striking feature of the skull is the ex- 
traordinary development and distribution of Wormian bones, number- 
ing 172 (Figs. 7 and 8). They are most numerous in the posterior and 
lateral regions of the skull, supplanting the parietals, the squamous 
portions of the temporals, and the upper half of the tabular portion of 
the occipital. They are generally stellate in form, their numerous inter- 
lacing processes presenting an extensive pattern of delicate inlaid work. 
Several occur in the vertical and orbital portions of the frontal bones. 

The inner surface is smooth, showing only the larger dentations, the 
finer process being limited principally to the outer layer. The parts 
free from them are the lower portion of the tabular plate, the condylar 
and basilar portions of the occipital, the mastoid and petrous portions 
of the temporals, the sphenoid and ethmoid bones, or those bones 
primarily developed in cartilage, the chondro-cranium. 

Fig. 8, 



Photograph showing Wormian bones of cranial vault. 1 


The sagittal suture is distinct throughout, and extends from the 
nasion to the chondro skeleton of the squamo-occipitalis, separating 
the parietal bones and dividing the frontal and membranous skeleton 
of the squamo-occipitalis into lateral halves. The coronal suture is 
well marked and sharply limits the forward extension of the Wormian 
bones, though one in the vertical portion of the right frontal bone and 
some in its orbital plate are in front of it. The lambdoid and squamous 
sutures cannot be traced. The sutures at the base show no special 
variations. 

The frontal bone, which is divided into two parts by the persistent 
sagittal suture (metopic), presents a very high vertical portion -and 
small orbital plates. In the upper part of the right half, bordering 
on the coronal and sagittal sutures, is a large quadrilateral Wormian 
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bone measuring 5 cm. by 9 cm., separated from tbe rest of the bone 
by a horizontal suture. Twelve small Wormian bones are located in 
the suture between the orbital plates and the alse parvse of the sphenoid, 
the cribriform plate and lateral masses of the ethmoid, the lacrymal, 
and the nasal processes of the superior maxillary bones. 

Three-fourths of each parietal bone are represented by various forms 
of Wormian bones, varying in diameter from 3 mm. to 3 cm., while 
the remaining fourth consists of a single quadrilateral segment measur- 
ing 4 cm. by 8 cm., occupying the anterior superior angle. Bordering 
the coronal suture on either side below the larger segments are three 
or four of smaller size, ranging from 2 cm. to 3 cm, in diameter. The 
temporal ridges are indistinct or absent. On the inner surface the 
grooves for the meningeal arteries are well marked. The average 
thickness is 3 mm. to 4 mm. 

The squamous portions of the temporals, together with the lower 
borders of the parietals, from which they are indistinguishable, present 
the most delicate tracing, in many bones the long interlacing processes 
being limited entirely to the outer layer. 

The upper part of the squamo-occipitalis is formed entirely of 
Wormian bones. 

The distribution by numbers in the different regions may approxi- 
mately be given as follows : frontal bone, 12 ; parietals, each 40 ; 
temporals, each 25 ; occipital, 30. 

Although so much of the cranium is composed of Wormian bones, 
yet the cranial anlage are well preserved, the principal sutures and 
bony areas being present and in their proper relations, showing that 
whatever general influences affected the skeleton, they were, in the 
skull at any rate, limited to osteogenesis and not of earlier origin or 
farther reaching in their effects disturbing the fundamental elements 
and interfering with the type of development as is observed in the 
perverted chondrogenesis of chondrodystrophia fcetalis and frequently 
seen in monsters. 

The same may be said of the rest of the skull ; all the bones are present 
with their usual relations, though the imperfect development of some pro- 
duces considerable deformity, most marked in the recession of the face. 

Recession of the Face. When considered with the fact that the 
second and third molars, and the left lateral incisors in the upper jaw, 
and the left third molar and lateral incisor in the lower jaw have never 
erupted, it is evident that the marked recession of the face, reaching 
its maximum at the teeth, is due to perversions in the evolution of the 
latter, with consequent pernicious effects on the development of the 
jaws, which, together with the bones resting upon them, give the face 
its outlines. 

The great disproportion between the height and width of the poste- 
rior nares, the latter exceeding the former by fully 1 cm., gives a 
broadening effect which, with the incomplete dentition already noticed, 
stamps the face anatomically of the infantile type, the general deformity 
being particularly conspicuous because of the adult cranium. 

In discussing the nature of the fundamental process which led 
the remarkable hypoplasia and deformity of this skeleton, at least fo 
distinct conditions must be considered, namely, rickets, cretinin. 
chondrodystrophia fcetalis, and osteogenesis imperfecta. 
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The studies of Stilling,* Hildebrandt,” and Harbitz’ show very 
clearly that the disease called by Vrolik and by Stilling osteogenesis 
imperfecta, which previously in all probability was classed under foetal 
rickets, is a definite, intrauterine process, the chief characteristics of 
which are great brittleness and softness of the bones, numerous fractures, 
and resulting deformities, due to as j'^et obscure disturbances of myelo- 
genic and periosteal bone formation. The histological studies show 
that typical lamellar bone tissue and large trabeculre are not formed. 

“ The trabeculae are small, few in number, far removed from one 
another, and more or less irregularly arranged ; in part they are with- 
out mutual connection. A continuous system of trabeculae with 
lamellar arrangement, Haversian canals, etc., is absent.” (Harbitz.) 
The number of cases is as yet small, and the observations seem to be 
limited entirely to the bodies of newly-born and verj’^ young children. 
The possibility of recovery from the disease has not been discussed to 
any extent, and the condition of the skeleton in the event of recovery 
and continued life cannot be determined from the facts at hand. It 
is noteworthy, however, that the disease is not necessarily fatal, 
because Hecker,* Bury,° Klem,® and Railtou’ have described cases 
two years, eight months, and one year old, respectively ; and Harbitz 
is inclined to the belief that some of the instances of dwarfism pre- 
viously referred to foetal rickets, and now regarded as examples of 
chondrodystrophy, may have been cases of osteogenesis imperfecta. 
Gurlt® has noted that osteopsathyrosis (fragilitas ossium) occasioiilill^ 
seems to depend upon hereditary conditions, but its possible relation to 
osteogenesis imperfecta awaits future study. 

The condition of the cranium in osteogenesis imperfecta is an inter- 
esting one. Vrolik,® J. Schmidt,*® and Harbitz found that in their 
cases the calvaria consisted not of continuous bone, but of a mosaic of 
larger and smaller bone plates, which sometimes touched one another, 
at other times were united by bridges of periosteum and dura. In 
Stilling’s case the cranium consisted of a membranous sac, with occa- 
sional bone spicules here and there. The great number of Wormian 
bones in the skull of the skeleton now described might well be attributed 
to such disturbances of cranial ossification. So far as the observa- 
tions go there seems to be no disturbance at the basal synchondroses 
in osteogenesis imperfecta. 

In the present case the condition of the cranium, the fractures (ribs, 
humerus), and the evident deficiency of periosteal and myelogenic 

' Virchow’s Archiv, 1899, cxv. pp. 357-S70. - Ibid., 1899, olvlli. 426-444. 

* Zelgler's Beitrage, 1901, sxx. pp. 605-628. 

< Case abstracted by Harbitz, loc. cit., p. 611. 

5 Ibid. 8 Ibid. » Ibid. 

8 Handbuch der Lehre von den Knochenbrnchen, 1862, 1. Theil, p. 147. 

8 Cited by StiUing. 8® Cited by Harbitz. 
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ossification in general, favor tlie notion that it concerns an instance of 
osteogenesis imperfecta surviving far into adult life. There is, how- 
ever, relatively only little evidence of previous fractures in the bones 
of the skeleton. The old fractures in some of the ribs may have been 
the result of ordinary traumatisms. The number of fractures generally 
present in the cases described in the literature is usually so large that 
definite traces would be expected to persist should the patient survive. 
Virtually all cases of osteogenesis imperfecta so far described have 
died under one year of age, and it is not impossible that in survivors 
the traces of healed fractures and infractions eventually may be 
obliterated or represented by various thickenings. 

Harbitz^ mentions a dissertation by Ekman^ that contains a detailed 
description of a family characterized by the occurrence of dwarfism 
and osseous fragility through three generations. The ancestor could 
not walk because of deformity ; of his four children, one daughter was 
small and deformed, with curved arms and legs, and one son was a 
dwarf. This son had, with a healthy wife, a son that from earliest 
childhood was liable to fractures on the slightest provocation. He 
also had curved extremities. This man married a healthy wife and 
had two children, first a son, who had so many fractures during his 
youth that when full grown he could not move, and second a daugh- 
ter, who likewise suffered multiple fractures from early childhood and 
always remained dwarfed. 

",1 ^yhile the general appearances of the body in this case may remind 
one at first glance of a cretin, especially because of the general 
dwarfing, there is absent the facial expression, the depressed nose, 
and the thick lips of cretinism, which probably may be ruled out 
because of the fair degree of intelligence apparently possessed by the 
individual during life. There is no myxcedema, and the dwarfing is 
not wholly symmetrical. The total or almost total absence of thyroidin 
would favor cretinism, of course, as does the practically complete 
obliteration of the normal structure of the thyroid. 

It is difficult, perhaps wholly impossible, to determine the exact 
influence which the abnormal state of the thyroid may have exercised 
upon the man’s general health and upon the process of osteogenesis, 
because of the lack of definite knowledge in regard to his past history 
and the absence of the evidence that might have resulted from the use 
of thyroiodin early in life. Perhaps the evil effects of the fibroid trans- 
formation of the thyroid were wholly alleviated by compensatory activity 
on the part of the hypophysis, the weight of which is considerably 
above the normal average and the structure of which seems fairly 
normal. The apparently intimate relations between growth of the 

1 Loc. cit. 

- Dissertatio medica descriptionem el casus aliquot osteomalaciEE sistens. Upsalia:, 1788. 

VOL. 125, NO. 5.— MAY, 1903. 50 
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skeleton and the physiological functions of the thyroid should stimu- 
late to careful chemical and histological study of the thyroid in all 
instances of general disturbances of skeletal development. In chon- 
drodystrophia fcetalis we lack information as to the chemistry of the 
thyroid, which often has been found abnormal in its appearances. In 
Harbitz’s case of osteogenesis imperfecta (foetus within four to five 
weeks of full term) the thyroid and thymus did not contain any iodine, 
but stress cannot be laid on that fact because iodine may be absent 
normally in the newborn. 

The skeleton shows some features that might be explainable on the 
basis of a healed, severe rickets, such as the beaded ribs, the curva- 
tures, and the flattening of the long bones, the spinal and pelvic 
deformities. The unusually large number of "Wormian bones point to 
intrauterine disturbances of ossification in the cranial vault. In this 
case an attempt to trace the condition of the skull to rickets would 
place the disease at a very early period of intrauterine development, 
namely, at the sixth to the eighth week, and there seems to be little 
to warrant such an assumption. The occurrence of congenital rickets, 
meaning by that rickets which has run its full course before birth, is 
denied by most observers. As rickets heals the bones become abnor- 
mally dense and plump — exactly the reverse of the condition of this 
skeleton, in which there is also marked enlargements of the articular 
ends of the long bones. There is absence also of the peculiar deformi- 
ties (pectus carinatum, funnel-shaped breast) of the thoracic cage, an 
absence the more significant in view of the profound changes in other 
parts of the skeleton. True rickety dwarfs usually present long arms, 
femoral and tibial curvatures. In this case the micromelia is rhizomelic. 
For these reasons I am inclined to believe that rickets in the ordinary 
sense cannot explain the case. 

Osteomalacia hardly needs to be discussed extensively. As this dis- 
ease subsides the affected parts may become more or less sclerotic. The 
shortness of the long bones and the condition of the skull are' not 
explainable on the score of osteomalacia as generally understood. 

A glance at the photographs show’s that the man was not a true 
dwarf (microsomia), but a short-limbed or micromelic dwarf. The first 
general impression probably would be that it concerns an instance of 
chondrodystrophia fcetalis of Kaufmann or achondroplasia (Parrot). 
This disease, concerning which much has been Avritten of late,^ was 
formerly classed as foetal rickets, which term even now is sometimes 
used expressing the same thing as chondrodystrophia. It is thought to 
have existed in ancient times, because the statues of the Egyptian god 


’ A fairly good review of the literature is pven by Klein in Centralbl. f, a)lg. Path. u. Path. 
Anat., 1901, sii. 838-849. ' ‘ " 
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Phtah and other deities are good representations of the external appear- 
ances produced by this disease.^ Chondrodystrophia fcetalis affects 
especially the hones which arise in the cartilage in early foetal life. 
Indeed, it is said to run its course between the third and sixth weeks, 
so that it would he stationary or cured when the child is horn, while 
its effect upon the skeleton would remain permanent. The hones espe- 
cially affected would he, then, those at the base of the skull, the ribs, 
the pelvis, and the long bones of the extremities. The bones formed 
entirely in the membrane, and those which, though formed in the 
cartilage, remain altogether or mainly cartilaginous until a late period 
of intrauterine life, are usually quite normal in size. Certain changes 
in the hones of the hands, especially the fingers, described by John 
Thomson,^ William Turner,® and others, would seem to indicate that 
the disturbances of ossification may go on at a little later period. The 
lesions are usually symmetric, the micromelia is rhizomelic ; there is 
some macrocephaly, “ trident hands,” and normal thorax. 

The cause of the disease is wholly unknown. Perhaps B. Morpurgo’s^ 
observations on malacic and rickety changes in the skeletons of young 
white rats, produced by the injection of the cultures of a diplococcus, 
may prove of value in seeking for explanations of the osseous lesions in 
rickets, chondrodystrophy, and other diseases. In Morpurgo’s animals 
the lesions at the epiphyseal zones of ossification were similar to those 
seen in rickets. Regnault® claims that “ chien basset ” (basset hound) 
depends upon a disease that corresponds to chondrodystrophia or achon- 
droplasia (Parrot), as the condition is termed in the French literature, 
in which it also seems to cover osteogenesis imperfecta of the Germans. 
The peculiar race of dogs referred to has resulted, he says, from the 
fixation by heredity of an anomaly by means of artificial selection. 
Leblanc® and Apert’ also believe that achondroplasia occurs in animals. 
“ Maitons aneons” (descendants of certain sheep in Massachusetts), 
“ bceufs notes,” “ veaux-houledogues,” “ veaux-tortues,” and “ chien 
basset” are the examples given. But in no case has this claim been 
substantiated by careful histological study. And Cestan points out 
that here it concerns veritable races capable of transmitting the pecu- 
liarities to descendants, whereas achondroplasia in man occurs usually 
in isolated cases, which rarely transmit the disease, the children, if any- 
are born, being usually normal. History records that the efforts of 


1 Harbitz, loc. cit., note on page 637. Charcot and Etcher : Des diffonnes et les malades 
dans I’ast, Paris, 1889, p. 12. 

- Edinburgh Medical Journal, 1892-93, vol. xxxviii. pp. 1109-1113. 

3 Practitioner, 1899, vol. Ixiii. pp. 263-277. 

,■1 Centralbl. f. Path., 1902, xiii. p. 113. 

6 Bull. etMem. de Soc. anat. de Paris. 1901, Ixxvi. pp. 386-389. 

6 Compt. rend, de Soc. de Biol., 1902, liv. 88, 89. 

■ Ibid., 127-129, and Nouvelle Iconographie de la SalpetriJre, 1901, xiv. 290-298. 
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Catherine de hledici and others to breed dwarfs did not succeed. 
Pourak' and others, however, have described an instance of apparent 
transmission of achondroplasia from parent to offspring. 

Leblanc^ claims that chondrodystrophj'^ often is associated with 
mjxcedema, and that the th3’'roid probahl}’’ is the seat of primar}’- dis- 
turbance. Nasan^ also ascribes achondroplasia to thyroid dystrophy. 
This claim is not borne out by the observations of Cestan,"* who, in a 
richly illustrated article, describes a case of chondrodystrophy in a girl, 
aged nine and one-half years, in which thyroid treatment was given a 
thorough trial for nine months but without effect, and Marie,® Avho, in 
two instances, failed to obtain any benefit from thyroid extract. 
Christopher® also failed to secure any effect with thyroiodin in one 
case, and Legny and RegnaulP found the thyroid normal in three 
chondrodystrophic foetuses. And then there is the fact that the lesions 
of chondrodystrophy develop in the earliest months of foetal life before 
the thyroid is fully developed. 

The histological changes which have been studied thoroughly by 
Kaufmann® and others vary more or less according to the form or 
variety present, of which Eaufmann recognizes three, namel}’-, the 
malacic, the hypoplastic, and the hyperplastic. Of the latter only 
three or four cases are described.® Whether chondrodystrophia mala- 
cica, hypoplastic, and hyperplastic are all expressions of the same 
fundamental disturbance or process may well be doubted. As indicated 
by the terms used the epiphyseal and other cartilages may be the seat 
of defective development, of softening, or of overgrowth, the latter 
being irregular ; in all cases normal ossification and growth in length 
fail to take place, as no columns of cells are formed as normally. In- 
growth of the periosteum at the lines of ossification may occur, and 
this may also prevent growth in length.*® The shafts of the long bones 
increase in growth from periosteal ossification, which goes on normally 
in this disease, and the bones become more or less irregular, and, as a 
rule, thick and plump, hard and sclerotic, as well shown in radiographs, 
the internal architecture being abnormal. Deformities may arise. 
Premature synostosis at the base of the skull, and a more or less 
depressed insertion of the nose, may result. 

Two types of physiognomy are spoken of, the cretinoid (premature 


' Cited from Nouv. Arch. d'Obst. et de Gyn., 18S9-90, by Thomson, loc. cit. 

2 Loc. cit. ^ Rev. de Neurologic, 1901, p. 549. 

* Nouvelle Iconographie de la SalpGtritre, 1901, xiv. 277-289. 

2 Presse Medical, July, 1900, vol. Iv. “ American Medicine, June 7, 1902. 

' Compt. rend, de Soc. de Biol., 1902, liv. 5G7-56S. 

8 Sogenannte Foetale Rickets (Chondrodystrophia Foetalis), Berlin, 1S92 ; Zeigler’s Beitriige, 
1893, slii. 32-64. 

0 Kaufmann, Johannesen, Klinger, Joachimsthal. 

10 Collmann. Virchow’s Archiv, 1901, clxvil. pp. 1-13. 
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synostosis of tlie “os tribasilare ”), and one marked by flattening of 
the whole nose rather than retraction of the root of the nose. In 
Johannesen’s case there was no premature basal synostosis.^ And 
Eegnault also found the cranium normal.^ The bones of the calvaria 
have been found generally normal (Harbitz), or there has been present 
an exquisite craniotabes (Klein). There may be more or less beading 
at the costo-chondral junctions. While the trunk is more nearly of 
the normal length, the extremities are too short, and the skin and soft 
parts here seem too large. In the hyperplastic form the epiphyseal 
ends are irregularly swollen. The pelvis is small and deformed, the 
cotyloid and glenoid cavities may be aplastic, and lordosis seems to be 
marked ; it is explained as due to statical reasons, the weakness of the 
femurs throwing the weight of the body in front of the normal line. 
Eegnault,'* in a choudrodystrophic fcetus, found the vertebrae involved. 
Because the infants affected with this strange disease usually die 
before or shortly after birth (of Kaufmann’s thirteen cases only three 
were born alive), not so very much has been learned as yet concerning 
the condition of the bones in those that survive. John Thomson* has 
described two living cases, aged thirty-nine and thirty-six years, the 
photographs of which in their general features are not unlike the 
appearances in this case, the noses, however, being much more depressed. 
The palates were high and arched. There were kyphosis and lumbo- 
sacral lordosis, and the limbs were half as long as they should be. The 
hands had a characteristic spade-like form, being broad and short, the 
fingers far apart, fusiform and thick, the index and middle fingers 
turning toward the radial side, the ring and little fingers to the ulnar 
(“ main en trident”). This condition of the hands was absent in this 
case. Parrot® reports a girl, aged seven and one-half years ; William 
Turner one aged ten years ; Boeckh mentions a choudrodystrophic 
woman whose father and several relatives were similarly affected, and 
Pourak describes a micromelic female dwarf who became pregnant twice, 
one of the children showing the same condition as the mother. The 
disease is probably more frequent than the scanty reports in the litera- 
ture may be regarded as indicating. The number of cases described 
has multiplied rapidly of late, especially in French and also in Ameri- 
can literature. There is Baldwin’s case, to which reference will be 
made shortly. Osier® describes two cases in brother, aged eleven and a 
half years, and sister, aged sixteen years. John Lovett Morse reported 
to the American Pediatric Society at its last meeting (1902)'' an in- 

1 Reference cited by Klein, loc. cit. 

-’ Bull et Mem. de Soc. Anat. de Paris, 1901, Ixxvi. pp. 419-421, 424-426, and 597-599. 

s Bull et Mem. de la Soc. d’Anat., 1901, Ixxvi. pp. 559-560. 

< Loc. cit. 

' Trans. Congr. Am. Phys. and Surg., 1897, vol. iv. pp. 190-192. 

7 American Medicine, June 7, 1902. 


6 Loc. cit. 
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stance in a child that died at four months. In the discussion Griffith 
mentioned two cases, Holt one case, and Christopher one case. Abt^ 
has described a typical instance in a boy of twelve years, under the 
title of “ Ricketts.” This case is interesting, also, because the coccyx 
was directed forward so as to cause pain on sitting. Cestan,' Apert,’ 
and others also describe and illustrate living cases. In Cestan's case 
the micromelia was rhizomelic, the humerus and femurs being most 
affected. Apert notes that one not seldom sees cases in the streets. 
Undoubtedly many follow circuses and theatrical troupes. I have seen 
three apparently typical cases — two men and one woman — on the streets 
in Chicago, but I was unable to obtain any facts in regard to their his- 
tory and exact condition. I also know a farmer in Wisconsin who is 
a micromelic dwarf, four feet and eleven inches in height, and 145 
pounds in weight. The fingers of the left hand show the characteristic 
trident deformity, the fingers on both hands being more nearly the 
same length than normally and broad. The relative shortness of the 
limbs is especially marked in the lower extremities. He wears a 
No. hat, and the head appears large, the nose being well devel- 
oped. He is a good worker and presents an athletic appearance,' and 
is a man of intelligence. He w.as born of healthy parents of usual 
size; there is no other dwarf in the family. The appearance of chon- 
drodystrophic adolescents and adults are so characteristic that, as 
Marie* says, if one does not recognize achondroplasia it is because he 
does not know the disease. ‘tl! ■“ 

J. P. Baldwin,’ in 1890, reported a successful Porro-Cfesarean opera- 
tion upon a typical!}’- rachitic dwarf, weighing 100 pounds, and 47 i 
inches tall. The illustration accompanying the report shows well the 
characteristics of chondrodystrophy. The child is stated to have in- 
herited the peculiar deformity of the mother, but no details are given. 

Joachimsthal® used the X-ray in the study of dwarfism and allied 
conditions. In an instance of hyperplastic chondrodystrophy in a girl, 
aged twelve years, the epiphyses were cartilaginous and swollen, and 
there were certain peculiar appearances at the ends of the shafts due 
to the ingrowth of the periosteum, he thought. There was in Joachim- 
sthal’s case no growth in length in fifteen months. It is noteworthy 
that almost without exception those who survived beyond infancy are 
said to have been of average or more than average intelligence. Many 
are vigorous physically. 

Virchow’ has touched upon the conditions here discussed at various 

* Archives of Pediatrics (reprint). - Loc. cit. ^ Loc. clt. 

< Presse Medicale, July 14, 1900, where he gives an excellent description of chondrodystrophy 
in adults. 

5 Medical News, 1890, vol. Ivii. pp. 138-141. 

* Dent. med. Wochenschr., 1899, xxv. pp. 269-271 and 288-290. 

■ Virchow's Archiv, 1901, clvi. pp. 192-193 ; Ibid., 1883, xciv. p. 183. 
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times. He objects* to the term dystrophia, introduced by Kaufraann, 
because the condition imperceptibly shades into a pronounced develop- 
mental anomaly (missbildung), which, in its most characteristic form, 
is represented by phokomelia (Saint Hilaire, 1836). It concerns rather 
a profound disturbance in the formation of parts affecting not only 
cartilage, but also soft parts and bone. (Whether the smallness of 
the internal organs in cases like the one now reported is due to funda- 
mental genetic disturbances or is secondary to skeletal hypoplasia can- 
not be determined off hand, and the question merits study.) Congenital 
rickets leads step by step to phokomelia. The name suggested by 
Kaufmann, and so generally adopted by others, puts into the fore- 
ground a single local disease which in turn is referred to a nutritive 
disorder. He is inclined to think that the name “ foetal rickets ” may 
yet survive chondrodystrophy. As long ago as 1853 Virchow dis- 
cussed the question of foetal rickets upon the basis of a specimen in 
the museum at Wurzbui’g.^ 

Summary. In the foregoing is described a fairly symmetric micro- 
melic dwarf, aged forty-five years, presumably of fair intelligence ; 
with a fibroid thyroid without any demonstrable thyroiodin ; wth a 
relatively large cranial vault made up of 172 Wormian bones, but with- 
out any evidence of premature ossification of the synchondroses at the 
base of the skull ; with marked curvatures of the spinal column ; with 
old fractures of many of the ribs and of the left humerus ; with great 
deformity of' the pelvis ; with curvatures of most of the long bones, 
which are relatively short, the articular ends being swollen into irreg- 
ular globular masses *, with a general and pronounced osteoporosis ; 
and with absence of trident fingers. 

Cretinism or rickets or osteomalacia in all probability is not wholly 
responsible for the changes present in the skeleton. Taking all the 
facts and conditions into consideration, it must be acknowledged that 
the case presents some features best explainable on the score of osteo- 
genesis imperfecta, others best explainable on the score of chondrodys- 
trophia foetalis, but as for reaching definite conclusion, it is unfortunate 
that the picture of either of these two diseases, as now understood, is 
incomplete in some essential particular ; and, furthermore, that nothing 
is known of the man’s earlier history. There is absent the premature 
synostosis of the cranial base of chondrodystrophia, and the bones of 
the extremities are not as plump and hard as would be expected in this 
disease. While many of the peculiar features correspond well with 
one’s conception of a healed or arrested osteogenesis imperfecta, yet 
there are no observations on record of the bones in survivors from this 
disease, and there is relatively but little evidence in this case of its 


1 Zeitschr. f. Etlinologie, 180S, xxx. p. 55. 
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most striking ckaracteristic, namely, extensive multiple fractures. Were 
a history obtainable of great brittleness and softness of the bones at 
birth and for some time afterward, the evidence in favor of osteogenesis 
imperfecta would be materially strengthened. Undoubtedly the porosis 
of many of the bones in the skeleton may be ascribed to the disuse in- 
cident to the deformities, whatever the real nature of the fundamental 
cause. In this way a more or less atypical chondrodystrophia hyper- 
plastica might have been succeeded by osteoporosis rather than osteo- 
sclerosis, as seems to be the rule, but the porosis is so marked and so 
general as to suggest general genetic disturbances. A combination of 
osteogenesis imperfecta with chondrodystrophia, complicated later in 
life by genuine rickets, might also be suggested. As the matter now 
stands, final conclusion seems unattainable, and it must suffice to 
place the case upon record as one example of the grave changes that 
may be produced in the skeleton by obscure and interesting processes, 
the real cause and nature of which we do not understand. 


A NEW METHOD OF COREECTING FLEXION DEFORMITY AT 

THE KNEE-JOINT.' 

By Royal Whitman, M.D., 

or NEW YORK. 

No deformity is more difficult to correct satisfactorily than fixed 
fiexion at the knee-joint in the class of cases in which one aims to 
straighten the limb by movement within the joint and to preserve or 
to increase its range of motion. 

In the attitude of flexion the relaxation of the ligaments permits a 
considerable degree of mobility, a mobility that is increased if the 
capsule is distended with fluid or if the ligamentous support is weak- 
ened or destroyed. Thus flexion deformity is often complicated by 
backward displacement and outward rotation of the tibia upon the 
femur. (Fig. 1.) 

In the movement from extension to flexion at the knee the articu- 
lating surface of the tibia glides backward from the inferior to the 
posterior portion of the condyles of the femur. If flexion persists, as 
it practically always does in joint disease, there is subsequent contrac- 
tion and shortening of the flexor muscles and of the fibrous structures 
on the posterior aspect of the joint. In many instances there is also 
an actual enlargement of the lower extremity of the femur, particu- 
larly of the inner condyle, and there are other secondary changes 


Read at the meeting of the Harvard Medical Society, December 27, 1902. 
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within and without the joint that tend to fix the deformity. When, 
therefore, the attempt is made to straighten the flexed leg the tibia is 
prevented from gliding forward, and, unless the obstacles to this 
movement are overcome, the extension is effected with the anterior 
part of the tibia in the line of the centre of the femur (operative suh- 


Fiq, 1. 



Flexion deformity at the knee-joint, with slight suhluxation of the tibia. 

luxation). This subluxation is often induced by the attempt to correct 
deformity, and it is almost inevitably increased if it be present already. 
(Fig. 2.)^ 

Posterior displacement is an unsightly deformity, and it limits still 
more, whatever capacity for motion may have escaped the disease. It 
is also a direct source of weakness and discomfort. 


Fig. 2. 




After forcible correction, showing the increase of the posterior displacement. Drawings 
from the X-ray photographs of an actual case. 

Operative subluxation is most often induced or increased by direct 
forcible straightening of the limb. This is the means usually employed 
to correct the deformity, because other methods are so unsatisfactory. 
For example : traction, so effective when flexion is due simply to 
muscular spasm, is quite inadequate for the treatment of resistant 
cases. The Bradford-Goldthwait genuclast, a useful appliance for cor- 
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recting this distortion in older subjects, is not at all suitable for the 
treatment of children, the class in which it is most common. In fact, 
osteoclasts of any form should not be employed, because they are more 
likely to cause fracture or epiphyseal separation than to overcome the 
resistance of the tissues. The modified Billroth plaster splint, in which 
the centre of motion is placed, by means of the appliance of Stillman 
or Bratz, above and in front of the joint, and in which the limb is 
straightened gradually by wedging the two halves of the plaster apart, 
is, perhaps, the most satisfactory treatment ; but if subluxation is not 
increased it is certainly not reduced as the limb is straightened. 
Special machines of complicated design have been devised, but these 
are excluded from consideration by their costliness, and I know of 
none that offers any particular advantage over the Billroth appliance, 
even if it were at hand. 

Fig. 3. 



Right angular flexion, with subluxation, the result of tuberculous disease. The palient has 
Pott’s disease and marked deformity of the spine ns well. 


However the means employed to overcome deformity differ, they 
are alike in this, that the tibia is used as the lever, while the femur is 
a fixed point. 

During my last term of service at the Hospital for Ruptured and 
Crippled, confronted by a number of difficult cases of this class, it 
happily occurred to me that if the ordinary process of correction were 
reversed, that is, if the femur were made the lever and the tibia were 
fixed, the danger of subluxation might be avoided ; for, as is evident, 
if a part be fixed it cannot be displaced. On the other hand, exten- 
sion of the femur on the fixed tibia would tend to force its lower 
extremity backward, and thus to lessen the degree of subluxation if it 
were present. 
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In order to straighten a contracted knee by this method the patient, 
thoroughly ansesthetized, is turned face downward upon the table. 
Pillows are then placed beneath the abdomen to accommodate the 
deformity ; that is, the trunk must be elevated sufficiently to permit 
the anterior surface of the tibia to rest evenly upon the table. (Fig, 3.) 
This attitude offers no particular difficulty in young subjects, and it has 
the great additional advantage that the contracted part is uppermost 
and directly under observation. The operator then holds with one 
hand the head of the tibia firmly against the table, and with the ulnar 
border of the other begins forcible massage upon the contracted ham- 
strings, after the method employed in overcoming the resistance of the 
adductors in the operation of reduction of congenital dislocation of the 
hip. (Fig. 4.) In this forcible massage pressure is begun half-way up 
the thigh, thus exerting a certain extending force. As the resistance 
lessens the trunk is lowered and the assistant begins to press the thigh 

Fig. 4. 



llllustrating the method of supporting the body and fixing the tibia before straightening ihu 
limb. The folded sheet indicates the degree of subluxation present. 


gently downward toward the table, rhythmically stretching and relax- 
ing the resistant tissues, but never with sufficient force to lift the head 
of the tibia, which is firmly fixed to the table by the operator, rein- 
forced, if necessary, by the hand of an assistant. 

If the contraction is of long standing, and especially if subluxation 
is present, one should not attempt to complete the correction at the 
first operation, and in certain instances preliminary division of the 
shortened flexor tendons may be required. When the deformity is 
corrected or when it is considered advisable to discontinue the operation, 
a plaster bandage is applied, or, if it is thought desirable, adhesive 
plasters may be attached to the limb, and strong traction by weight 
and pulley may be employed. When the flexion has been overcome, 
the knock-knee, which is usually present, can be easily corrected by 
gentle force. As the disease, in the majority of cases in which this 
method is employed, is of a chronic or a quiescent character, a Thomas 
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knee-brace, provided with traction straps, is finally adjusted, and the 
after-treatment is conducted in the usual manner. 

The principles of this method might be carried out by mechanical 
devices, but I prefer manual force whenever possible, as it is much less 
likely to be abused, and, as has been stated, the alternate tension and 

Fig. 5. 



Aaer forcible correction by the method described. Compare with Fig. 3. 


relaxation combined with forcible massage is not only far safer, but it 
is far more effective than a continuous force of greater intensity. 

It is of interest to note that pain following the operation, provided 
the limb is fixed in a plaster bandage, is slight or absent, nor is there 
that degree of loeal reaction that is often observed when gradual re- 
duction is attempted by means of braces and bandages, the so-called 
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gentle method. This indicates that it is persistent tension on con- 
tracted parts rather than the correction of deformity that excites the 
reaction. 

The treatment here recommended is, of course, hardly necessary when 
the flexion is due to simple muscular spasm ; on the other hand, it may 
be applied to resistant deformity from causes other than tuberculous 
disease with equal advantage, for example, after gonorrhoeal, typhoidal, 
or other forms of infectious arthritis. 

There are cases in which the changes within the joint make it impos- 
sible or inadvisable to straighten the limb completely by this or other 
means. In such cases it is advisable to perform an osteotomy just 
above the joint ; the limb is then straightened and whatever motion is 
present is thus transferred to a point at which it will be of greatest use. 


PRONATION OF THE FOOT.* 

By E. J. Htjhner, M.D., 

LECTURER AND CLINICAL ASSISTANT IN CLINICAL MEDICINE, NEW ORLEANS POLYCLINIC ; 

ASSISTANT IN PHYSIOLOGY, BOTANY, AND MATERIA MEDICA, NEW ORLEANS 
COLLEGE OF PHARMACY. 

This paper will deal entirely with a pathological condition and not 
with a physiological function. Pronation is not to be confounded with, 
flat-foot, from which it is distinct. Lovett and Cotton^ define pronation 
as “ that vicious attitude of the foot in which in habitual standing 
position it rolls over inward, the inner malleolus projects, and abduc- 
tion of the front part of the foot occurs.” 

It is also known as weak foot and weak ankles, and is often an 
exaggerated or faulty use of a normal position. The cause of prona- 
tion is the pressure of the body-weight upon the foot, lifting and carry- 
ing heavy burdens. Rheumatism, gout, and rachitis are predisposing 
causes. Stiff-ankle shoes, by producing weakness of the parts, accord- 
ing to Taylor,'* cause pronation. Wilson* claims comparative freedom 
from this malformation is noticeable in those who wear sandals or go 
barefoot. Lovett and Dane* are inclined to the belief that modern 
footwear deprives the foot of a support and the tendency to pronation 
is favored. The voluntary adduction of the normal foot (Whitman®) 
is about 30° ; abduction is somewhat less. The angle of inclination 
of that part of the foot anterior to the mediotarsal joint was found by 
Roberts® to average in males 34.8°, and in females 31.5°. Abduction, 
with some pronation, is the normal position when the body-weight is 
sustained [without muscular exertion. This, according to Sampson,’ 
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“ becomes pathological when excessive or used in other or all attitudes.” 
Abduction is the position of wealcness and rest; adduction, that of 
strength and activity. As to the diagnosis of pronation, the old 
method of taking imprints on smoked paper, etc., is almost universally 
condemned as being worthless, except in advanced cases or for verifica- 
tion of other diagnostic measures. The method of Lovett and Cotton* 
to determine the amount of rotation of the astragalus is excellent. 
The horizontal rotation of the malleoli is determined and used as an 
index. These measurements, as the originators state, are fairly 
accurate, though not mathematically so, “ as no measure of pronation 
can be.” The amount of deformity maj' he determined by the plan 



suggested by Young® of taking several photographs upon the same 
plate with the weight off and on the foot. Briefly stated, the mechan- 
ism by which weak foot is produced is as follows : 

The head of the astragalus rotates inward and backward, its body 
forward and outward. This rotation causes the internal malleolus to 
move backward and the external forward ; the front part of the foot is 
abducted as a whole, and the calcaneum rotates toward a valgus posi- 
tion. In the treatment of pronation strict attention must be given to 
the footwear. The inner edge of the shoes should be straight ; sufiicient 
space is necessary to permit spreading of the toes. Increase adduction : 
For this purpose Sampson* employs a toe-post, fitted in the shoe, between 
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the great and second toes. Raise the inner side of the shoe. Accord- 
ing to Whitman,® this frequently is all that is necessary. Tip-toe 
exercises are given to strengthen the adductors and external rotators 
of the foot. Often mechanical support is necessary. The ordinary 
metal plates are objectionable, because they are injurious, interfering 
as they do with muscular action and inducing atrophy of the muscles 
of the sole, and, more, they do not directly correct the pronation. 
Ankle supporters inhibit motion and induce atrophy. Lovett and 
Cotton' have devised an apparatus which reduces these objectionable 
features to a minimum. 

It is light, allows free muscle action, and corrects the distortion. Its 
most important action is derived from the plate, below the tuberosity 
of the scaphoid, which exerts elastic pressure outward. 



In an examination of the feet of 132 white persons, recently made 
by me, the result demonstrated the frequency of pronation. The 
ages of these subjects ranged from eight to seventy-two years; 82 
were females and 50 males. Of the 50 males, 9 exhibited pronation 
in the right foot, 16 in the left foot, and 7 in both feet ; in other 
words, 32 (64 per cent.) were so afflicted. Of the 82 females, 14 pre- 
sented pronation in the right foot, 18 in the left foot, and 33 in both 
feet — a total of 65 (about 79.2 per cent.). Of 69 male and female 
negroes examined, the feet were pronated in about 85 per cent. The 
excessive occurrence of this deformity in negroes is explained by their 
occupations, which entail, in the majority of them, almost constant 
standing and the carrying of heavy burdens. In the cases in the 
white subjects, abduction determined by Roberts’ method varies from 
6° to 20°. In three cases the amount of rotation of the astragalus was 
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found to be 58°, 63°, and 68°, respectively. Pain was very severe in 
8 cases. According to ray observations, pronation of the feet is more 
frequent in females than in males. The explanation of this is to be 
found in the feminine footwear — that is, shoes with high heels, narrow 
toes, and curved so as constantly to abduct the foot. 

In conclusion, I desire to thank Mr. George Augustin for his valued 
assistance in my search for references, and Dr. John Ridlon, who so 
kindly gave me permission to use the illustrations in the Transactions 
of the American Orthojoedic Association. 
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A CASE OF ANEURISM OF THE TRANSVERSE PORTION OF THE 

AORTIC ARCH IN A GIRL OF NINE YEARS, WITH TABLE 
OF REPORTED CASES UNDER TWENTY YEARS OF AGE. 

By Theodore Le Boutillier, M.D., 

INSTRUCTOR IN DISEASES OF CHILDREN, PHILADELPHIA POLYCLINIC. 

The patient presented, who is the subject of this paper, was brought 
to St. Christopher’s Dispensary on October 19, 1902, for treatment for 
pain in the left wrist, and a cough which she had had for some weeks. 

Violet B., aged nine years. 

Family History. Parents living and healthy ; no history of rheuma- 
tism or specific infection. Two other children living and well. The 
oldest child died from pertussis shortly after the birth of the patient. 
At birth there were no signs of specific disease ; there was no cyanosis 
directly after birth, and the labor was not remarkably severe. 

Previous History. When nine days old she had an attack of pertussis 
which lasted for seven weeks. Until three years of age she had no ill- 
ness, but at that time had a second attack of pertussis which was very 
severe, and the cough is said to have lasted for six months. When 
four years old she is thought to have had rheumatism, as in the ex- 
tremities there were vague joint pains, which have continued at inter- 
vals. Some heart trouble was diagnosed at this time. Typhoid fever 
at seven ; and last Julj’- she had measles. 

Present History. The cough is rather moist, with at times a clear, 
watery expectoration ; occasionally it is hard and quite brassy in char- 
acter. There is slight pain under the sternum if the cough is severe. 
The joint pain, which at present is confined to the left wrist, is sharp 
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in cliaracter, lasting only a short time. With previous attacks there 
has also been pain in the legs. Sweating is always bilateral ; she flushes 
up on exertion, but equally. Her hands and feet are cold and rather 
clammy to the touch, becoming more so when frightened, when she 
trembles and becomes pale, but never eyanosed. The negative symptoms 
are rather instructive, as there has been no oedema, ascites, dyspnoea, 
palpitation of the heart, headache, or vertigo. 

Physical Examination. The patient is tall, rather thin, dark rings 
about eyes ; some protrusion of eyeballs ; pupils equal, no contraction 
or dilatation ; sclera, lips, and tongue pale. The superficial veins, espe- 
cially those of the upper part of the chest, neck, face, and arms, are 
quite markedly engorged. There is no clubbing of the fingers. Visible 


Fig. 1. 



wavy pulsation from the second to the fourth intercostal space on the 
left side, with the maximum pulsation in the third interspace in the 
midclavicular line. Visible pulsation also in suprasternal notch and 
the vessels of the neck, slightly more marked on the right side. 

Palpation. Thrill, systolic in time, with the maximum intensity in 
the first right intercostal space, one-half inch from sternal border, ex- 
tending to the midclavicular line, downward to the third rib and 
upward into the vessels of the neck ; well marked in suprasternal notch, 
where a pulsating mass can also be palpated. On the left side over the 
first and second intercostal spaces outward to the midclavicular line. At 
the apex there is also a slight systolic thrill, which does not seem to be 
connected with the above. The radial pulses are small, weak, and 
easily compressible, but regular, the left pulse being slightly slower and 
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weaker than the right ; no capillary pulse. Tracheal tug fairly well 
marked. The pulsation of the abdominal aorta is not palpable. Dr. 
Osier' remarks that this is a physical sign of large thoracic aneurisms 
which he had not seen noted. 

Percussion. A dull note is found extending from one-half inch on the 
inner end of the right clavicle to one-quarter inch on the left clavicle ; 
downward to the second rib on the right side and blending with the 
cardiac dulness on the left. Cardiac dulness extends from the second 
interspace to the apex under the fourth rib, and one-quarter inch 
without the midclavicular line ; the right border one-half inch to the 
right of sternum and the left border just without the midclavicular 
line. 

Fig. 2. 



Axiscultation. There7,is heard a loud, 'harsh, rasping ^murmur, 'syn- 
chronous with and obliterating the^first heart sound ; loudest over the 
first right intercostal space close to sternum and in the suprasternal 
notch. Over the second rib and second right intercostal space the first 
sound is also obliterated, and the second heart sound markedly accent- 
uated, the murmur ending just before the second sound. Over the first 
and second left intercostal spaces the first heart sound is not obliterated. 
The murmur is transmitted down the sternum almost to the xiphoid 
cartilage ; to the right and left axillary region, over both sides of the 
chest, posteriorly to about two inches below the angles of the scapulre ; 
less distinctly over the body of the heart. Murmur heard loudly and 
almost reduplicated over the right carotid, less loudly and single over 
the left ; well marked over entire supraclavicular regions, especially 

' Practice of Medicine, second edition, p. 710. 
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on the right side ; heard over the trachea. At the apex is heard a 
systolic murmur distinct from the above, being softer and more blow- 
ing, following the first sound, while there is also a very soft, blowing, 
presystolic murmur. The abdomen is flaccid; no tenderness on palpa- 
tion. Not tympanitic. The spleen, liver, and kidneys are not pal- 
pable. 

In this case the cause of the aneurism is a difficult one to determine. 
It may have been induced by an attack of pertussis shortly after birth, 
when by severe paroxysms of coughing the wall of the aorta may have 
been partially ruptured, or at least weakened, and in time the pressure 
of the blood current on this weakened or torn portion caused dilata- 
tion and aneurismal formation. 

Again, atheromatous change may have resulted from the rheumatic 
attacks. 


Table I.— Aneurisms in Early Life. 
a . Thokacic Aorta. 

Case 1. (R. T. Smith, Lancet, 1S34, i., 626.) Ascending aorta. Male, aged sixteen years. 
Diseased aorta, thickened mitral valves. Thinning of walls of aorta, no morbid giowth. Sud- 
den onset, sharp, piercing pain in region of heart after having ascended a ladder, followed by 
insensibility, cyanosis, and death in a few hours. Aneurism, size of walnut, from ascending 
aorta ruptured into pericardium. Cause : Loss of elasticity in wall, dilatation, rupture on 
exertion. 

Case 2. (Mr. Hutchinson, Transactions of the London Pathological Society, 1854, v., 104.) 
Aortic arch. Female, aged four years. Heart and vessels normal. No previous symptoms. 
Ill ten days with acute idiopathic pericarditis. Aneurism thought to have originated as an 
abscess and ulcerated into the aorta, the lining membrane of uhich was healthy to the edges 
of aneurismal sac. Size of two chestnuts side by side. 

Case 3. (M. Roger, Bull. Soc. MOd. d’HOp. de Paris, 1863, 499.) Aortic arch. Female, aged 
ten years ; heart normal. No serious illness, rheumatism or scarlet fever. Dyspnoea on exer- 
tion lor five years. First suffocative attack when eight years old ; last one five weeks before 
examination, lasting all night, with extreme dyspnoea, hanging tongue, pallid face, and cya- 
nosed lips. Dulness in first left intercostal space, size of a two-franc piece. No thrill or visible 
pulsation. Loud systolic murmur, not obliterating heart sounds. Patient passed from obser- 
vation. 

Case 4. (Moutard-Martin, Bull, de la Soc. Anat., 1875, 775.) Ascending aorta. Aged two 
years. Heart hypertrophied ; some atheromatous patches in aorta. Family history negative. 
Dyspnoea for several months. Intense murmur with first sound at base of heart, heard also 
throughout thorax. Pulse large and compressible. Death due to hemorrhagic smallpox. 
Pericarditis present. 

Case 5. (G. Thihierge, La France Medical, 1881, ii., 913.) Ascending aorta. Female, aged 
seventeen years. Aortic valves diseased. Aorta dilated and a few small, discrete fatty patches 
in wall. Family history negative. Four months before bad fever, dulls, palpitation of heart, 
emaciation, extreme grayish pallor, pain in chest, which continued. Visible carotid pulse. 
Systolic thrill at apex, in first right intercostal space, and in carotids. Corrigan pulse. Loud 
systolic murmur at base, transmitted throughout thorax. At apex a softer systolic murmur 
apparently independent of first. In right carotid a strong double sj'stolic murmur, single on 
left side. 

Case 6. (N. Moore, Transactions of the London Pathological Society, 1882, xxxiv., 71.) 
Ascending aorta. Female, aged five years. Vegetations on the tricuspid, aortic, and mitral 
valves. Arteries normal. Death due to tubercular meningitis. Aneurism from the posterior 
aortic wall ; in it several small endaiterial growths. 

Case 7. (Sannd, Rev. Mens, de I'Enfance, 1887, 56.) Ascending aorta. Male, aged thirteen 
years. Heart hypertrophied, aortic valves diseased. Thinning ofwallsofaorta, with atheroma- 
tous patches. Ill for six months, apathetic, dyspnoea, pallid face, cyanosis, extremities cold 
and clammy. Pulse large but compressible. Thrill over the pericardial region up to right 
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clavicle. Loud systolic murmur at base, softer diastolic murmur. Death due to asphyxia. 
Aneurism the size of a small nut. 

Case 8. (Rie, Wiener medicinische Wochenschrift, 1889, xxxix., 556.) Ascending aorta. 
Female, aged five years. Heart normal. Of two years’ duration ; palpitation on exertion ; 
pulsation in second and third right intercostal spaces, marked thrill and loud systolic murmur 
over the same area. Radial pulses small, easily compressible, equal and synchronous. 

Case 9. (A. Pendin, St. Petersburg med. AVochenschrift, 1890, vii., 195.) Ascending aorta. 
Female, aged twelve years. Heart normal. Fall when six years old, struck right side, causing 
pain, which continued. No dyspnoea, cough, or hemorrhage. Slight bblging of right chest 
between second and fifth ribs ; dulness over same area with expansile pulsation. No murmurs, 
but two clear sounds, synchronous with pulsation. Pulses equal, but later than heart. 

Case 10. (E. Willett, Transactions of the London Pathological Society, 1892, xliii., 38.) 
Descending aortic arch. Male, aged four years. Family history negative. No diseases of 
childhood. Slight cough for two months. Onset sudden, with malaise, headache, and hallu- 
cinations. Ascites and oedema of face and legs. Systolic murmur heard over entire cardiac 
area. Aneurism thought to be due to a suppurating lymph gland which discharged into the 
aorta. Death due to pericarditis with a bronchopneumonia. 

Case 11. (R. A. H. MacKeen, Sledical News, 1892, Ixi., 272.) Aortic arch. Female, aged 
four years and nine months. Family history negative. No diseases of childhood. Six months 
before fell striking breast, producing no immediate symptoms. Later a continuous hacking 
cough and shortness of breath. Pulsating swelling in first left intercostal space, expansile in 
character; slight thrill ; systolic murmur; left radial pul.se slowed. No aphonia. Death due 
to pneumonia. 

Case 12. (A. A. Smith, Sledical Record, 1893, xliv., 319.) Ascending and transverse aortic 
arch. Male, aged eighteen years. Rheumatism one year before. Dyspnoea, extremities 
always cold. Marked thrill ; dulness over ascending and transverse portion of aortic arch ; 
double murmur ; thrill in carotids. 

Case 13. (F. J. Smith, Transactions of the London Pathological Society, 1897, xlviii., 53.) 
Descending aortic arch. Male, aged nine years. Heart and vessels normal. Dyspnma the 
only symptom, marked and of sudden onset. Death following tracheotomy. 

Case 14. (S. H Berry, British Melical Journal, 189S, ii., 1713.) Ascending aorta. Male, 
aged fifteen years. Slight thickening of the aortic valves. No history of rheumatism or 
syphilis; no oedema; pupils equal. Dropped dead while playing cricket. Pericardium dis- 
tended with blood clot. 

Case 15. (G. Bacelli, Semaine Mddical de Paris, 1898, xviii., 137.) Aortic arch. Male, aged 
seventeen years. Family history negative. Acute articular rheumatism at fifteen years of 
age. No previous illness; no dyspnma, pain, or palpitation of heart. Sl.x months before 
present time there was pain in left knee and elbow radiating from shoulders to spine, accom- 
panied by fever. Ssvelling in pericardial region ; ihrill of maximum intensity in jugular 
fossaj and second right intercostal space. Two murmurs; first harsher and best heard in 
second right space, the second over the sternum. Left radial pulse stronger than right. 

Case 16. (I. Burn Murdock and D. A. Welsh, Edinburgh Hospital Report, 1900, vi., 84.) 
Ascending aorta. Male, aged twelve years. Aortic and mitral valves diseased. Heart hyper- 
trophied. Vessels normal. Family history negative. Congenital heart disease discovered 
when three years old. Delicate, sallow complexion, frequent cough, fair muscular develop- 
ment, slight clubbing of fingers and toes, superficial veins of extremities engorged ; wavy pul- 
sation In third and fourth left interspaces, visible carotid pulsation. Rough thrill over base of 
heart. Cardiac dulness increased one-half inch to right of sternum. Rough systolic and dias- 
tolic murmurs heard in aortic area, over sternum, in vessels of neck and body of heart. Heart 
sounds obscured. Death due to ulcerative endocarditis. 

Case 17. (Author’s case, 1902.) Transverse aortic arch. Female, aged nine years. Heart 
hypertrophied ; vessels normal. Family history negative. Pertussis and rheumatism. Pain 
in left wrist, cough, shortness of breath on exertion, pallor, and cold extremities. Engorged 
superficial veins of chest, face, neck, and arms. Pulsation over cardiac region, suprasternal 
notch and vessels of neck. Thrill on both sides of sternum to third rib and in supraclavicular 
fossre; also a distinct thrill at apex. Tracheal tug. Radial pulses small, weak, and compres- 
sible ; left pulse slower and weaker. Dulness over first and second interspaces near sternum. 
Heart increased one-half inch to right of sternum. Loud harsh murmur over dull area, heard 
less distinctly throughout thorax. Systolic and presystolic mitml murmur. 

b. Abdominal Aorta. 

Case 18. (Dr. Miguel, Bull. Gilndral de Therapeutic, 1835, ix., 393.) Abdominal aorta. Male, 
aged fourteen years. Heart normal ; aorta narrowed and friable. Indisposed for two weeks ; 
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lumbar pains, difficulty in walking, diarrhcca, pulse weak, and prostration. Death sudden, 
due to rupture of aneurism. 

Case119. (Dr. Armitage, Transactions of the London Pathological Society, 1857, ix., 85.) 
Abdominal aorta. Female, aged seven and a half years. Heart and vessels normal. Palpi- 
tation of heart from infancy ; aching in legs, knees, and wrists when erect. Heart action 
violent. Systolic bellows sound at mitral areas. Sudden death due to rupture of aneurism. 

Case 20. (Dr. Phanomenow, Arch. fUr Gyniikol., 1881, xlviii., 133.) Abdominal aorta. 
Fcetus. Caused dystocia from its size. 

Case 21. (C. F. C. Lehlbach, reported by A. Jacobi, Transactions of "the American Pediatric 
Society, 1889, i., 227.) Abdominal aorta. Female, aged five years and three months. Heart 
normal. Parents died of tuberculosis. Pertussis and measles only diseases When four years 
old, while jumping, felt pain in right leg, which continued and caused a limp. Operation 
later found pus and destruction of head of femur. Death due to tubercular meningitis. 

Case 22. (R. Y. Aitken, British Medical Journal, 1898, i., 1655.) Abdominal aorta. Male, 
aged nine years. Heart hypertrophied; atheroma of aortic arch. Had several rheumatic 
attacks. Complained of pain in the chest. No circulatory changes. Death due to embolism. 

Case 23. (N. N. Alexejew, Dietkaja Medicina, 1898, iii., 167.) Abdominal aorta. Female, 
aged ten years. Vegetations on mitral valves. Pain and depression for eight weeks. Palpable 
pulsation under the umbilicus. Pulse in left crural artery smaller than right. 

Table II — Oases other than Aortic. 

Case 24. (A. F. Voolker, Transactions of the London Pathological Society, 1893, xlv., 51.) 
Aortic valve. Female, aged one and a half years. No other valvular disease ; some endocar- 
ditis of aortic valve. Death due to capillary bronchitis. 

Case 25. (N. Pitt, Transactions of the London Pathological Society, 1893, xlv. 51.) Aortic 
valve. Sex not stated, aged eleven months. No endocarditis present. Death. 

Case 26. (Martin, Bull. Soc. Anatomie, 1827, ii., 17.) Ductus arteriosus. Sex not stated, aged 
one month. Aneurism found to be the size of small nut, filled with a clot and impervious. 

Case 27. (J. HoCfnung (1), quoted by A. Jacobi, reprint from Proceedings of Tenth Inter- 
national Medical Congress, 1891, 7.) Branch of pulmonary artery. Female, aged ten months. 
In the upper lobe of the left lung was found an aneurism the size of a hazelnut, containing a 
firm parietal thrombus. Death due to hoemoptoe. 

Case 28. (F. Rasmussen (2), quoted by A. Jacobi, reprint from Proceedings of Tenth Inter- 
national Medical Congress, 1891, 7.) Branch of pulmonary artery. Female, "very young.” 
A small aneurism which had ruptured was found in lung. Patient had pulmonary phthisis. 
Sudden death in an attack of hemorrhage. 

Case 29. (F. Rasmussen, quoted by A. Jacobi, reprint from Proceedings of Tenth Inter- 
national Medical Congress, 1891, 8.) Branch of pulmonary artery. Male, aged three and a 
half years. Aneurism had ruptured into a cavity. Patient phthisical. Sudden death during 
hemorrhage. 

Case 30. (O. Wyss (3), quoted by A. Jacobi, reprint from Proceedings of Tenth International 
Medical Congress, 1891, 8.) Branch of Pulmonary artery. Sex not mentioned, aged one year. 
During an attack of capillary bronchitis with infiltration at right apex, vomiting and cough- 
ing followed emetic, and with it a large amount of clear red blood from nose and mouth. 
Death immediate. 

(1) E. Henoch, Vosleo. fiber Kinderkrankheiten, 1889, Aufl. iv., S. 412. 

(2) Hosp. Tidende, xii.. Nos. 11, 12. 

(3) B. Gerhardt, Handb. d. Kinderh., Ill (2), S. 807. 

Case 31. (J. Sykes, Philadelphia Journal of Medical and Physical Sciences, 1823, xi., 139. 
Carotid. Female, aged eighteen years. Fell from a horse two years before. Aneurism the 
size of a goose’s egg. Cured by ligature above and below ; not divided. 

Case 32. (Kingston, Edinburgh Medical and Surgical Journal, 1842, Ivii., 69.) Right carotid. 
Male, aged fourteen years. Heart hypertrophied, valves normal. Vessels atheromatous. Pul 
sation for two years. Some pain and difficult deglutition ; became larger on exertion. Sudden 
onset of symptoms, including a right hemiplegia and aphasia. Aneurism of basilar artery also 
found. Death due to embolism. 

Case 33. Mr. Hodgson, mentioned by T. Smith, British Medical Journal, 1867, i., 280.) Caro- 
tid. Female, aged ten years. 

Case 34. (K. C. Bose, Indian Medical Gazette, 1888, xxiii., 209.) Facial. Sex not mentioned, 
aged one year. Traumatic origin. 

Case 35. (Sir Wm. Gull, 1857, quoted by Parker, Med. Chir. Trans. , 1884, Ixvii., 51.) Axillary. 
Female, aged fourteen years. Aortic valves diseased. Vessels normal. No rheumatic or 
specific history. Left hemiplegia developed during sleep. Death due to cerebral hem orrhage 
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Case 36. (\Vm. C. Mardorf, Medical Review, St. Louis. 1893, xxxvii., 361.) Left axillary. 
Female, aged nine days. No thrill. Had disappeared when she was seven months of age. 

Case 37. (G. Pollock, British Medical Journal, 1886, ii., 1033.) Brachial. Male, aged fourteen 
years. Vegetations on the aortic valves. Aneurism first seen three days before admission to 
hospital. ■ Death due to embolism. 

Case 38. (Joubert, quoted by Bramann, Arch, fur klin. Chin, 1886, xxxiii., 22.) Brachial. 
Male, aged eighteen years. Spontaneous origin. Cured. 

Case 39. (W. \V. Keen. Medical News, 1887, li., 725.) Brachial, also an aneurism in thorax. 
Female, aged eighteen years. Heart normal. Spontaneous origin. Above outer third of right 
clavicle there is a thrill and bruit ; heard also over the right carotid and subclavian. 

Case 40. (Ogle, 1863, quoted by Parker, Med.-Chir. Trans., 1884, Ixvii., 51.) Dinar. Male, 
aged seventeen years. Mitral valves diseased. Vessels diseased. Sudden unconsciousness, 
aphasia, and right hemiplegia. Death. 

Case 41. (Z. Wornarski, Australian Medical Journal, May 15, 1884.) Interosseous of hand. 
Female, aged twelve years. Heart normal. While lifting n weight felt something give way 
in left hand ; noticed pulsating swelling in palm. Family history negative. No rheumatism 
or scarlet fever. Cured by operation. 

Case 42. (W. W. Keen, Medical News, 1887, li., 725.) Interosseous of hand. Female, aged 
eight years. Due to strain while exercising. 

Case 43. (N. Moore, Transactions of the London Pathological Society, 1882, xxxiv., 71.) 
Right common iliac. Female, aged seven j-ears. Heart hypertrophied, vegetations on aortic 
and mitral valves. Vessels normal. Rheumatic history. Ill for six weeks ; double murjnur 
heard at base, systolic murmur at apex ; clubbing of fingers and toes. Death due to embolism. 

Case 44. (H. H. Clutton, Transactions of the London Clinical Society, 1892, xxvl., 7.) Ex- 
ternal iliac. Male, aged six years. Ligature above and below aneurism. Cured. 

Case 45. (Grundy, London Medical Gazette, 1834, xiii., 509.) Femoral. Male, aged nine 
years. Received a kick in thigh eighteen months before. Healthy up to that time. 

Case 46. (T. Smith, British Medical Journal, 1867, i., 280.) Common femoral. Male, aged 
twelve years. Aortic valves diseased. Vessels normal. Three months before while running 
felt a sharp pain in the right groin, followed by a pulsating mass, over which could be heard 
a bruit. Rough systolic murmur at base of heart. Cardiac dulness increased. Veins of chest 
prominent. Is said to have died some years later of internal (aortic?) aneurism. 

Case 47. (Habershon. quoted by Parker, Mcd.-Chlr. Trans., 1884, Ixvii., 51.) Femoral. Male, 
aged sixteen years. Aortic and mitral valves diseased. Cerebral arteries diseased. Rheumatic 
fever twelve months before ; ulcerative endocarditis on admission. Died comatose after con: 
vulsions. 

Case 48. (R. W. Parker, Med.-Chir. Trans., 1884, Ixvii., 51.) Common femoral. Male, aged 
twelve years and seven months. Heart hypertrophied. Aortic valves diseased. Vessels nor- 
mal. Family history negative. Disease of hip-joint due to injury when two years of age. 
Sudden pain in left groin followed by swelling. Pale, emaciated, clubbed fingers and toes. 
Pulsating swelling over femoral artery. Aortic systolic and soft mitral murmurs. 

Case 49. (0. von Bungner, Arch, fur klin. Chir., 1890, xl., 312.) Left femoral. Male, aged 
seventeen years. Mitral valve diseased. Narrowing of vessels. Attacks of polyarthritis 
when eight, thirteen, and sixteen years old, resulting in cardiac disease. Swelling appeared 
suddenly. 

Case 50. (R. Johnson, Transactions of the London Clinical Society, 1S9S, xxxi., 288.) Bight 
femoral. Female, aged twelve years. Patient thin, pale, clubbed fingers. Rheumatic fever 
two years before, again two months before present history. Pain and lameness for nine 
months. Cured by operation. 

Case 51. (Syme, London and Edinburgh Monthly Journal of Medical Science, October, 1844, 
823.) Popliteal. Male, aged nine years. Swelling for two years which disappeared on pres- 
sure. Caused no symptoms. Cured by tying the femoral artery. 

Case 52. (Boling, quoted by Bramann, Arch. fUr klin. Chir., 1886, xxxiii., 38.) Popliteal. 
Male, aged sixteen years. Spontaneous origin. Pain for sis months; swelling hack of knee. 
Amputation. 

Case 53. (Madrazo, Echo Medical Toulouse, 1888, li., 93.) Popliteal. Male, aged fifteen 
years. 

Case 54, (A, T. Norton, British Medical Journal 1891. i., 852.) Left popliteal. Male, aged 
seventeen years. Pain for five months, with swelling and e?;pansile pulsation, over which 
was heard a systolic bruit. Cured by operation. 

Case 55. (Terrier and Hartman, Medical Record, 1893, xliv., 237, abstracted from Lancet.) 
Right popliteal. Male, aged seventeen years. Sudden pain in right ham, with swelling and 
redness. Operation disclosed exostosis at lower end of femur, which caused rupture of artery 
and aneurismal formation. 
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Case 56. (Sir A. Cooper, Lectures edit. Tynell, 1824, ii., 40.) Anterior tibia!. Male, aged 
eleven years. 

Case 57. (MouliniO, Journal Hebdomod., 1832, ix., 226.) Anterior tibial. Female, aged nine- 
teen years. Aneurism became large. Ligature of anterior tibial followed by amputation on 
account of hemorrhage. Death. 

Case 58. (Clive, 1824, quoted by Sir A. Cooper.) Dorsalis pedis. Male, age not given. 

Case 59. (G. M. IVithe, reported by A. Jacobi, reprint from the Proceedings of the Tenth 
International Medical Congress, 1891, 8.) Right external iliac and femoral. Female, aged 
seven years. Vegetations on mitral valves, thickening of aortic valves. Harrowing of aorta. 
Rheumatic and gouty family history. Rheumatism when three years of age ; well-marked 
valvular lesion. Aneurism of lelt femoral appeared first, followed by tumor in the right in- 
guinal region. Death due to malignant ulcerative endocarditis. 

Case 60. (Eppinger, quoted by A. Jacobi, reprint from the Proceedings of the Tenth Inter- 
national Medical Congress, 1891, 6.) Multiple of the heart. Female, aged ten years. Large 
number of aneurisms in the heart muscle and along the walls of the coronary and intercostal 
arteries. Death. 

In going over the literature relative to extracranial aneurism in 
early life, there have been noted sixty cases under twenty years of 
age. 

The seat of the aneurism ; in 18 cases, the thoracic aorta ; 5 cases, 
the abdominal aorta ; 2 cases, aortic valves ; 1 case, the ductus arte- 
riosus ; 1 case, multiple aneurisms of the heart ; 4 cases, in branches of 
the pulmonary artery. The remaining cases are distributed among the 
arteries which supply the extremities. 

Going somewhat further into detail in regard to the aortic aneurisms, 
we find that sex plays an unimportant part in early life : ten cases 
males, eight cases females, two cases with sex not mentioned. 

In regard to age, there are fourteen cases under twelve and nine cases 
over twelve years. 

The etiology for the most part is obscure ; in six cases there was no 
history of sj'^philis, rheumatism, or severe illness. Two cases in which 
traumatism was the cause. Two cases with sudden onset after exertion 
(climbing a ladder and playing cricket). Three cases with a history of 
rheumatism. One case thought to have been due to an abscess which 
ulcerated into the aorta. One case thought to have been due to a sup- 
purating lymph gland discharging into the aorta. 

The condition of the heart : in eight cases the heart is stated to have 
been normal ; two cases of hypertrophy ; one case of hypertrophy with 
disease of the aortic valves ; one case of hypertrophy with disease of the 
aortic and mitral valves ; three cases with diseased aortic valves ; one 
case with diseased aortic, mitral, and tricuspid valves ; one case with 
diseased mitral valves. There was thinning of the aortic walls in two 
cases, and in two others there were some atheromatous patches in the 
wall of the aorta. 

With few exceptions the cases cited were under observation a short 
time only ; of these, one case is thought to have existed for six years. 
At that time there is the history of a fall, followed by pain in the chest, 
which continued at intervals with no other symptoms (Case 9). 
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In another case there is a history of dyspnoea on exertion for five 
years, with successive attacks two years before she came under observa- 
tion (Case 3). 

A third case is one with a history of rheumatism two years before, 
followed a few months later by pain in the left shoulder (Case 15). 

In the majority of cases death has been sudden. The causes as found 
have been ; three cases of rupture, two cases of acute pericarditis, one 
case of ulcerative endocarditis, one case of embolism, and one case due 
to aphasia. 

Few symptoms are given, dyspnoea on exertion being the most com- 
mon ; pain of variable intensity, cough, pallor, cyanosis, and rarely 
clubbing of fingers and toes, distended superficial veins, visible pulsa- 
tion, and bulging over aneurism. . 


SOME NOTES ON THE OPIUM HABIT ANH ITS TREATMENT. 

By Smith Ely Jelliffe, M.D., Ph.D., 

OF NEW YORK, 

CLINICAL ASSISTANT, DEPARTMENT OF NEUROLOGY, COLUMBIA UNIVERSITY ; VISITING 
NEUROLOGIST TO THE CITY HOSPITAL, NEW YORK. 

In the opening note to his Tramping with Tramps, Josiah Flynt writes : 
“ During my university studies in Berlin I saw my fellow-students work- 
ing in scientific laboratories to discover the minutest parasitic forms of 
life, and later publishing their discoveries in book form as valuable 
contributions to knowledge. In writing on what I have learned con- 
cerning human parasites by an experience that may be called scientific 
in so far as it deals with the subject on its own ground, and in its 
peculiar conditions and environment, I seem to myself to be doing 
similar work with a like purpose.” 

With some such similar point of view I present the following brief 
note on the study of some phases of the ‘ ' opium habitu6 ” in the 
“open.” 

In a recent discussion held before the New York Academy of Medi- 
cine on the subject of alcoholism, Dr. M. Allen Starr made an inter- 
esting series of comments, saying, among other things, that one is 
inclined, when speaking on the subject of alcoholism, to assume that 
inasmuch as all spirituous liquors contain alcohol, the effects are 
all alike. This, he emphasized, was a gratuitous assumption, and 
further showed that the results due to drinking different types of 
alcoholic liquor were very diverse if one would think of the psycho.- 
logical manifestations. Thus he brought out different temperamental 
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variations as produced by sucb drinks as skerry, port, champagne, and 
Burgundy. These differences, he said, are due, perhaps, in part at 
least, to the varying composition of the drink in question, and any 
discussion of the alcohol question should take such differences into 
account. 

In much the same manner it is assumed by many, if not most, that 
the opium habit is just the opium habit, and “ there ’s an end on ’t ; ” 
but stich is far from being the case, and I know of no psychological 
problem that offers a more extended gamut of individual variation 
than this. Its developmental history, various forms, associated cus- 
toms, and devious endings are extremely multiplex ; and personally I 
hesitate to use the general term, since to my mind, at least, it offers so 
few tangible conceptions. Moreover, the laying down of general rules 
concerning its treatment, so far as my own experience is concerned, is 
fruitless. The habit is a complex social-psychological network, and 
its treatment should take into consideration the many factors that 
enter into it. 

An interesting field for speculation concerning this habit lies in its 
consideration as a “ social disease,” viewing for the moment society as an 
organism, as Spencer has so interestingly done in his Principles of 
Sociology. From this outlook the study of the opium habit would 
legitimately take into consideration the various types of the disease or 
habit ; the incidence or morbidity of the affection ; its causative factors, 
under which general head particular attention should be paid to special 
factors — foci of infection, I believe they might very reasonably and 
rationally be termed. The modes of propagation are almost as definite, 
and the more one sees of the habitues the fewer seem the avenues along 
which they have travelled to arrive at the final goal of complete 
destruction. 

Following along some such scheme as this, the ordinary manifestations 
of the affection would make the next legitimate subject of inquiry. On 
this point it is not my purpose to dilate, but I believe, from a thorough 
study of most of the literature of the past ten years, that many vital 
points have been completely misinterpreted in this affection. Most 
writers are prone to be influenced by their so-called moral bias, and 
seem to be unable to approach this question with an unprejudiced mind. 
This is well illustrated by the tempest in a tea-pot in our daily and 
medical press which arose from a recent statement of Rudyard Kipling 
concerning the use of opium in the Oriental countries. It is very difii- 
cult in any sociological problem to understand one’s own place in one’s 
own environment ; it is, therefore, doubly difficult for a European or 
American to appreciate the Oriental, and, indeed, it is fruitless to dis- 
■ cuss such far-away matters when there is plenty of food for reflection 
at home. 
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The treatment, botli prophylactic- and actual, -would conclude the 
outline of a paper such as I have suggested. This, too, is extremely 
broad in its scope, and requires an intimate knowledge of the per- 
sonality of the sick individual. To handle it in all of its phases is 
almost impossible apart from a monographic analysis. 

Two sharply dividing lines can be drawn, however, between the 
sanatorium and open modes of treatment. They are very distinct, and 
I hope to say more about this when the subject of treatment is reached. 
In the present paper I have touched here and there only on the frame- 
work just outlined. 

The general classification of the types of this affection may be 
entered on with some degree of certainty. 

As far as the general grouping of the different types of habit is con- 
cerned, three main divisions appeal to my experience. Opium-takers 
may be classed as those who take the drug in the form of some one of 
its official preparations — laudanum, paregoric, the extract, etc., by 
the mouth, by the rectum, by the vagina, or other natural orifice ; a 
second and very large class, if not the largest, absorb the drug through 
the respiratory mucous membrane by means of the pipe or by smelling ; 
the third class includes those who take morphine or allied products by 
the mouth, or subcutaneously by the hypodermic syringe. New York 
City affords an excellent locale for observing the three main types of 
addiction mentioned. 

Incidence. It is futile, at the present time, to attempt to compute 
the number of people who use this drug ; but there can be no doubt 
that its habitual use is very extensive and its occasional indulgence 
enormous. 

Without going into this question too extensively, a few side lights 
gathered from prison records and from the experience of those asso- 
ciated with the classes who are prone to this habit make it apparent, 
to me at least, that the frequent use of opium for purposes of pleasure 
is enormous and beyond computation ; and that its habitual use is cer- 
tainly distributed in New York City among about 30,000 individuals. 
These figures are founded on very meagre statistics, yet in the course 
of this inquiry much collateral information has been gathered which 
gives some support to this general statement. 

Of the incidence of this habit in other places. Dr. A. P. Grinnell,’ 
of Burlington, Vt., has given the profession the results of one of the 
few systematic inquiries regarding the prevalence of anj*^ drug habit in 
a limited area. He instituted a series of inquiries among the druggists 
and sellers of general merchandise in the State of Vermont, endeavor- 
ing to obtain an accurate account of the quantities of narcotic drugs 


1 Medico-I.egal Journal, September, 1901. 
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sold. His returns were but fragmentary, and are by him computed 
as representing but one-fifth of the total sales, yet they indicate that 
over three million doses of opium are sold in Vermont every month ; 
or, stated in another way, that every man and woman over the age of 
twenty-one years receives at least one and one-half doses (1 grain 
equivalent) of opium daity. 

If it is shown that the 3,300,000 doses of opium are taken monthly 
by a population of 187,000 people — almost twenty doses a month for 
the entire population — it can readily be seen that this consumption is 
hardly the normal consumption due to its medicinal use, but must be 
produced by a large number of habitual takers. 

This assumption almost reaches a positive demonstration in fact when 
it is made, apparent that the figures given and dosage represent about 
one-fifth of the actual consumption. It is to be regretted that Dr. 
Grinnell could not give us some working figures as to the number of 
individuals using opium habitually, but this is almost an impossible 
task. 

For some time past the subject has interested me, and I have made 
some endeavor to get some light on the morbidity ” or “ incidence,” if 
I may use the word, of this habit by a side light from a different source. 
This has been the study of the number of “patent cures” that are 
placed on the market. As yet my inquiries have not yielded me 
definite data, but they are sufficiently advanced to warrant the belief 
that this will make a very profitable social study, and will give 
definite information Ijearing on the prevalence of the habit. The 
details of the method pursued and the mode of analysis I hope to 
present in a later paper bearing on the subject. The present communi- 
cation I consider as a preliminary survey of a veiy broad field which 
has had very few workers who have made other than purely clinical 
studies. 

Psychology. It is not the intention at the present time to discuss 
at any length the psychology of this type of habit. Such a discussion 
would lead one into interesting and perhaps profitable paths, but a com- 
plete exposition of the mental states accompanying this habit would 
lead away from the main purpose of the paper. I think that the most 
important element in the psychological analysis is the recognition of 
temperamental variations ; not meaning by that the crude differentials 
of the phrenological pseudoscientific advocates, but one based upon 
more elementary and radical differences — a subject which is still in an 
unsatisfactory condition because of insufficient analysis of normal 
mental activities.^ Not every opium habitue passes through the stages 
as portrayed in the glowing colors of De Quincy ; in fact, my own obser- 


1 See F. Paulhan. Les Caracterse. Second edition, 1902. 
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vation would tend to show that but a very few have the temperamental 
type of De Quincy, to say nothing of his literary ability, and hence do 
not respond in a similar manner. ‘ This is a subject, however, that 
requires much anal)'^sis. 

I believe that the fundamental ps3mhological factors in the opium 
habit closely resemble those found in other drug habits, and that the 
phenomena noted for the opium habit have many features in common 
with those noted for the alcohol habit. This is not referring at all to 
similarities or dissimilarities in the physiological activities of the two 
drugs, but rather to the conception of what feelings the taking of the 
drug as an entiretj’', apart from individual sensational variations, gives 
the individual, and why he is induced to continue and why it is diffi- 
cult for him to stop. 

It is well known that the habit of taking intoxicants is extremely 
ancient, and history tells that primitive peoples used the natural intoxi- 
cauts that developed in their environment. The antiquity and poly- 
genetic origin of the alcohol habit, for instance, is admitted by all 
students of this habit. The use of coca has a similar antiquitj’', if dis- 
tributed over a more restricted area. The history of the use of can- 
nabis indica and of mescal has been preserved in the most ancient of 
literatures, and the pleasures of the poppy have been sung by poets 
and preserved in literature as old as the Pyramids. 

The early religious associations of antiquity that have clustered about 
the use of the intoxicating properties of alcohol may have had their 
analogues in the peoples of the East, but my information is too scanty 
to warrant extended conjectures along this line. Most of the drugs 
used by the priests or leaders in early religious sects were of the excit- 
ing type. Frenzy and delirium were the states desired ; and whether 
the mild states of excitement induced by the use of opium were ever 
utilized by those engaged in the business of religion I have as yet been 
unable to ascertain beyond the merest references to general practices. 
Thus, Dawkins' speaks of the early cultivation of the poppy by pre- 
historic (neolithic) man, but if for the purpose of joy alone or for 
those combined with religion I am not competent to speak. Partridge^ 
has given one of the best of recent summaries of this interesting topic. 
But passing from early times to the present, and omitting all considera- 
tion of the many functions and ceremonies that have had bound up in 
their past performance some use of this drug, what is it that the present- 
day habitue — dully oblivious, for the most part, of the folk-lore of the 
past and keenly seeking an oblivion from the worries of the present — 
what is it that the use of this agent gives him ? 

^ Early Man In Britain and his Place in the Tertiary Period. 

= Studies in the Psychology of Alcohol. American Journal of Psychology, 1900, vol. xi. pp. 
328-376. 
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It is a well-known pharmacological fact that the stimulant narcotics 
are capable of affecting consciousness in two opposite ways : they either 
increase or diminish the intensity of the incoming stimuli, and this 
heightens or clouds the waves of conscious impressions. According to 
the evolutionary point of view adopted by Partridge in discussing the 
subject of alcoholism, the habitue may he regarded as one in whom 
the craving for intense states of consciousness is overdeveloped, or who 
is lacking in control, or one who, usually as a result of pain, has an 
abnormal craving to revert to a state of consciousness which is less 
intense. 

It is in this latter group that the great class of opium habitues may 
be classed. If he has acquired the habit, so soon as distressed or pain- 
ful — sometimes termed nervous — sensations commence to crowd into his 
consciousness, then it becomes necessary for him to attempt to revert 
to a state of consciousness which is less intense and more agreeable. 

Much more can be said on this topic, but I must defer it until a later 
period. The subject of symptomatology I shall omit entirely. Its 
many and diverse manifestations would warrant an entire paper; still 
under the head of some illustrative cases I hope to bring out a few 
facts that I have never seen recorded even in a wide reading. 

Treatment. To assume that the attempt to cure the opium habit 
is an ignis Jatuus, and that if once this habit has been acquired it is 
something that can never be shaken off, is an idea, for medical minds 
at least, that should not be entertained for an instant. Such an idea, 
I believe, has a prophylactic and preventive influence on the laity, and 
an endeavor to make it as forceful as possible is distinctly justifiable. 
The hell of the confirmed habitue cannot be too strongly colored if by 
so doing one may prevent an)*^ from entering therein. But while a 
pessimistic attitude on the part of the physician concerning the possi- 
bility of recovery has a certain justification from the transitory char- 
acter of their ministrations, still for those who see such patients for 
considerable periods of time and in large numbers it is not a helpful 
or a correct attitude. 

It should constantly be remembered that there are great variations 
in the intensity of habits of this kind. It has already been said that 
there are great numbers of pleasure habitu4s for opium — people who 
take it when they like and do not when they do not ; of these I have 
seen many, and particularly is this true of smokers. Again, there are 
those in whom the desire comes as does the desire of the dipsomaniac. 
They go on a “ dope debauch,” remain under the influence of the drug 
for a week or two weeks, are sick, and then do not touch it again for 
a month, a year, or, as in one of my patients, three years ; and yet this 
patient was a steady smoker from the age of sixteen to twenty-five years, 
and gave it up on moving to another city. On returning to New 



792 jelliffe: opium habit and its treatment. 

York, as he does at infrequent intervals — six months, one year, or two 
years — he hunts up his old-time associates and has a session as in days 
of yore. 

Cases are numerous in which the patient has voluntarily given up the 
drug and has never taken it again. This I know to he true of those 
addicted to all types of the habit — crude drug or its preparations, 
pipe, and even the “ gun ” or h 3 'podermic. In the literature numerous 
instances are recorded. One of the most recent and striking is reported 
by W. E. Taylor 

“ The case reported is that of a laborer who had been using from 20 
to 30 grains of opium daih' for sixteen years, and who, without,medical 
assistance or anj’- encouragement whatever, broke off tlie habit suddenl}’-, 
notwithstanding severe pain, insomnia, and other j^hysical distress last- 
ing for six weeks. At the end of three months he was perfectly cured, 
aud at the end of nine months had not taken opium in any form, and 
did not crave it.” 

Histories of this kind are veiy frequent, I believe ; but it is difficult 
to obtain them, because the former habitii^ recognizes the imperfec- 
tions of society, with its lack of sympathy for many of its members, and 
the all-too-ready tendency of certain individuals to grasj) an oppor- 
tunity to injure another if good to self can come thereby in actualit}’- 
or even in hope ; and thus he hesitates to let even his friends know of 
this dark chapter of his life, because of their lack of comprehension of 
what it really means and their tendency to avoid him in the future. 
When it is remembered how pessimistic manj’’ are regarding the cure 
of this affection, reticence is by far the wisest course, else perhaps his 
friends will still believe that he practises the habit, and will trim 
their social sails to this wind of interpretation ; and every alienist 
knows how simple it is to see insane actions in isolated happenings if 
once the idea has arisen that such an interpretation is possible. 

The tj’^pe of steady smoker of whom I have already spoken, for the 
most part, does not desire to get over his habit. He is able to attend 
to business — a banker, broker, actor, vaudeville performer, drummer, 
confidence man, gambler, race-track attendant, or bum, for thus the 
gamut runs ; he is able to do his routine v'ork, and spends his hour or 
two in the pleasures of the poppy every da}" or every other day, as the 
case may be. For a number of years he continues this, and does not 
suffer to any great extent. When sudden intercurrent disease comes, 
the strain tells, and pneumonia, typhoid, dysentery, gastritis, prove 
fatal with apparently greater frequency "than among those non-habitu- 
ated. This, I think, is particularly true of habitues who suffer from 
gastric and intestinal disturbances. 


I Journal of the American Medical Association, June 22, 1901. 
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^Very frequently, liowever, some slight intercurrent trouble thro-ws 
these patients out of their stride, and it is interesting to see "with what 
regularity they commence to take some type of “ cure.” They rarely 
consult a physician — unless a broken-down fiction of one, himself a 
helpless slave — ^in this early fright, but almost invariably fly to one of 
the patent specifics, of which there are legion, and concerning the 
claims of Avhich I hope to be able at some future time to present a com- 
plete analysis — a subject which has been of interest ever since an 
appreciation of the extent and the scope of the patent-medicine 
business began to dawn upon me. 

Many of these patients recover during these spasmodic reforms, and 
recover by means of the patent medicines. This I know to be a truth. 
But for those who would consult the general practitioner, seeking some- 
thing better than the oft-repeated counsels of their fellow-sufferers, 
what advice can we offer which will appear rational to one who has 
tried countless specifics and sought advice from numerous sources ? ■ 

It is here that the sharp line must be drawn between the sanitarium 
and the outside patient. In the former instance let the physician in 
charge of the sanitarium worry about the case. With him almost any 
mode of procedure is going to result in a temporary cure at least. For 
the man or woman who earnestly desires to overcome a habit, and yet 
is to be permitted to attend to business or the avocations of society, the 
problem is much more difficult of solution, if not at times impossible. 

The cardinal principles on which a rational therapy are to be founded 
consist, I believe, in the substitution of different ideas by suggestion 
and the substitution of different sensations by other drugs. These two 
factors, if judiciously combined, will certainly be of service in the most 
intractable cases. 

It is necessary in the first place, however, to obtain some relief from 
the actual sufferings of the morphinomaniac before one can use mental 
influences, and therefore the principle of substituted sensations must 
first be brought into play. 

Many drugs have been employed to bring about this purpose, but 
practically none have been of service outside of sanitaria or in patients 
confined to rooms and under surveillance. For such my own experi- 
ence confirms that of many others, that the bromide method is one of 
the very best. This method, of late years, has been termed the Mac- 
leod method, but as an actual fact the use of bromides is much older — 
how old no one can now say. The details of this method are as fol- 
lows : 120 grains of sodium bromide are given in half a tumbler of 
water, every two hours during the daytime, until 1 ounce has been 
administered in the same day. This may be sufficient to produce the 
“ bromide sleep,” or the drug may have to be continued on the third 
day. It is a safe rule to stop the administration after twenty-four 
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hours if the drowsiness is so profound that the patient cannot he aroused 
from sleep to take further doses, or when aroused is incoherent, since 
it is to be remembered that the drug acts in a cumulative manner. 
After the second or third day of the sleep, which may even deepen into 
coma, the bromide is withdrawn. There is usually some difficulty 
in feeding the patient, swallowing being sometimes impossible, so that 
rectal alimentation has to be practised; and a • tendency to aspiration 
pneumonia, which occasionally manifests itself, makes feeding by the 
mouth doubly dangerous. 

This plan of treatment was, it seems, discovered accidentally. Mac- 
leod states that early in 1897 a neurasthenic woman, who had been 
addicted to morphine for nine years, by accident received doses of over 
ounces of sodium bromide in a little over two days. A profound 
sleep was induced, lasting several days, and when its effect "wore off 
the craving for morphine had ceased, and with it the various disturb- 
ances which had led to its use. 

Any septic condition of the pharynx or of the nasophar 3 ’’nx or 
the mouth should contraindicate the method, and a weak heart or im. 
paired pulmonary conditions are to be regarded as strong contraindica- 
tions. It has been suggested that sodium bromide in large quantities 
has a distinctly harmful effect upon the kidneys, aud therefore any de- 
gree of nephritis is to be regarded as a barrier to the “ bromide sleep.” 

Although the bromide plau of treatment is far from being simple 
and unattended by danger, yet compared with the dangers attending 
the ordinary treatment for the morphine habit it seems to be of marked 
value in well-selected cases, and in such the writer would not hesitate, 
under appropriate safeguards, to employ it. 

Of the use of hyoscine in comparativelj’^ large doses, as advocated by 
many on the introduction of this drug, and recentlj’^ commended by 
Drs. Lott and Hare, mj^ own experience is contradictory. It has proven 
of good service in stages of marked excitement, but its use has given 
me more than one unpleasant shock in that dangerous collapse has 
followed its administration. 

Inasmuch as the chemistry of this group of alkaloids is in a most 
unsatisfactory state of uncertainty, very few of them being pure prod- 
ucts, hyoscine should be pushed with much caution. 

While being the last one to hold forward a single remedy for the 
treatment of such a complex condition, it seems that if once one is 
enabled to relieve the habitue of the sense of ennui and unrest that 
afflicts him at the recurrence of his dosage time — be it once in six 
hours, or twelve, or every day or two, as the case may be — then with 
the relief given at such a time by other means than by morphine a 
point is reached where other means of influencing the patient are more 
liable to be of effect, both temporary and lasting. 
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Much has been claimed of the newer morphine modifications — heroin, 
dionin, and peronin — within the past few years as fulfilling this very 
indication. From a somewhat extended use of these remedies I be- 
lieve this to be in part true ; but they are by no means as efficient as 
many have been led to believe, as I think, from too hasty a recital of 
the results. In the earliest days of my experience with these drugs 
the belief was engendered that Eldorado had been found ; but after 
waiting three to six months it became apparent that in some cases I 
had simply substituted one habit for the other, and it is still an open 
question as to which is the more desirable one. 

Many observations have been made on the use of these remedies. 
The most valuable by far is that of Morel Lavall^e,^ who treats of 
heroin alone. He brings out, in sharper contrast than is warranted 
in my own experience, differences in the use of morphine and heroin. 
Thus if to a healthy man a hypodermic injection of morphine be 
administered the effects that follow are, as is fairly well appreciated, 
a blissful feeling of tranquillity accompanied by a sharpening of the 
intellectual faculties. All anxieties are forgotten in the pleasure of 
simply living. As far as the habitue is concerned, he feels his strength 
and his usual vigor return ; all his lassitude disappears. The non- 
habituated man feels his whole body thrill with a pleasant glow that 
seems to run through his blood. His pulse is quickened and his respira- 
tion diminished. It is chiefly this sense of living warmth which is the 
secret charm of the physiological effect of morphine, and which is 
called “ euphoria.” There is also a physical sense of pleasure in living, 
akin to the psychical content. 

Under the use of heroin practically all of the sensations observed in 
the use of morphine are duplicated, but to a minor degree. There are, 
however, if the experiences related to me are to be accounted at all 
trustworthy, certain points of difference. Whether such arise in the 
early period of the use of heroin alone or are observable throughout, it 
is yet too early to say, although I am inclined to believe that later the 
differences in subjective variations are inajjpreciable. 

Under heroin the sense of euphoria is not an exaltation of the cere- 
bral functions, neither is it a forgetfulness of all external impressions, 
nor yet the joy of living in a world apart from this real world: it 
seems to be simply the loss of desire, a cessation of “ craving and if 
the patient has been previously addicted to the use of morphine, heroin 
induces a physiological equivalent in giving contentment. To the 
healthy man the sensations of pleasure are not wanting. There may 
be marked relief from pain, but the delicious sense of pleasurable 
warmth and comfort that steals over the body is lacking to the same 
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degree. The sense of coldness disappears, and the hot flashes observed 
with morphine may also be present; but it does not seem to be 
that vague glow that can in a moment revive a weak body and give 
it a new feeling of vigor. The sense of weakness experienced by the 
habitue does disappear, but it is imperceptible. I have not been able to 
obtain a history of the sudden access of mental and physical vigor 
that so often follows the use of morphine by the habitu6, although 
some patients have said that heroin “ has morphine skinned to death.” 

Lavallee states that but few individuals experience euphoria from 
heroin. My own experience is not so. Most have felt it, and even 
when given by the mouth — a distinct point of difference in the observa- 
tions of Lavallee and my own. In one patient I can well remember 
that she was almost irapressionless to any amount of morphine, being 
a “ grand morphinomaniac,” as the French call them, taking indiffer- 
ently from 20 to 50 grains a day hypodermicallj’-, yet 1- grain of heroin 
give her distinct euphoria— a new sensation, which she was loud in 
proclaiming had not been her jo)’^ for many years. For a time it seemed 
that I might be able to help her habit, but unfortunate domestic ties 
made former associationship inevitable, and she has disaj^peared from 
observation. 

Observations. A few illustrative cases are here reported, some of 
which are distinctly out of the ordinary run. They are offered as fuel 
to the social as well as to the medical grist. These cases have been 
chosen more as types than as individuals. They illustrate failures as 
well as successes, and also show some of the factors which militate 
against the probability of cure in some instances. 

Report of Gases. 

Case I. — H. M., aged thirty years; occupation, green-goods man. 
His early history is of interest. His father and mother were working- 
class people living in the crowded tenement-house districts of lower Few 
York City. He went to public school, and at the age of fourteen or 
fifteen years obtained a position as lookout at the door of an opium 
joint. He soon learned how to smoke, and at the age of sixteen years 
was a confirmed smoker. He was an attendant in the joint for a 
couple of years, and then went on the vaudeville stage, doing a song- 
and-dance turn. He continued in this line for three or four years, 
but the work became too hard for him, and he drifted into the line of 
bunco-steering, at which he is said to have been a clever artist. He 
began using the syringe at this time, at first using 2 to 3 grains of 
morphine a day. For the past five or six years this dose has been in- 
creasing, so that at one time his average daily quantity varied from 60 
to 90 grains. One day he took i ounce — 120 grains. He invariably 
took his solution hot, heating a teaspoonful of water over an alcohol 
lamp and placing a cube of 4 to 6 grains at one time in the spoon. 
This was injected while still hot — ^just below the point of actual burn- 
ing. In this manner he was able to get larger doses and thus obtain 
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a more continued action, as lie explained, since large quantities of the 
drug were thrown out of solution beneath the skin, because the normal 
body heat reduced the temperature. It is very improbable that any 
differentiation of sensation could be experienced by the patient between 
doses over 60 grains a day ; hut there is no doubt, in my mind at least, 
that when doses of less than 60 grains were taken distinct sensations 
of distress could he appreciated. 

When this patient came under treatment he was in a very bad con- 
dition. Sleep, even with enormous doses, was almost impossible. His 
appetite was very capricious, and rectal and bladder power were lost. 
Continued /elfeito gave sexual satisfaction. 

In treating him the psychical element of companionship seemed to 
be one of the strongest aids. Of his own accord, and with full liberty, 
he gradually diminished the dose to 15, 10, 8, 7, 6, 5, 4, 3, 2 grains a 
day, reaching a stage varying from 4 to 2 grains a day in about four 
weeks. At this point his suffering was very extreme, and an infinite 
amount of patience, tact, and ingenuity in devising lines of thought 
and inquiry were necessary to keep him at all contented. He was held 
on this dose for about two weeks, and had begun to gain control of 
himself, when an unfortunate family episode upset his self-control and 
resulted in a tragedy. 

His greatest boast and pride had been that he was gradually conquer- 
ing the hold of the drug for the sake of his wife and his home; and this 
psychical stimulus, although at best but a very sentimental one, was 
pushed to its fullest extent in the course of the treatment ; and when 
he found, on coming home at an unexpected hour, his wife and her 
paramour in a compromising position, his already overtaxed nervous 
system gave way, and he promptly drew a pistol, shot at the retreating 
marauder, shot his wife non-fatally through the shoulder, and then 
placed the end of the barrel in his mouth and killed himself. 

This case needs no comment. Its dramatic ending gives an inkling 
of the extreme state of mental unrest that was this patient’s. Had 
this accident not occurred I believe it was possible and probable that 
the provisional cure of the patient might have resulted. 

A somewhat similar case occurring in a man of somewhat higher 
social status resulted in a cure by the same methods. 

By method — it might almost seem lack of method, it being only by 
the power of forceful and repeated suggestion — these patients were 
enabled to reduce the dosage of their own volition, I believe that for 
this class of ambulatory cases — those not confined to an institution — 
almost the only step that promises hope is that of implicit confidence 
in the patient and a mutual trust. If the patient backslides and con- 
fesses it, there is some hope that his confidence is being gained and 
that the remnant of self-respect is being kept alive. For these patients 
I insist that they keep a note-book of just how much morphine they 
take, recording the amount and the hour and minute it was taken, and 
what differences were to be noted in the sensations as the doses are 
being reduced. They are permitted the use of their own syringe, and 
the only obligation is that they take so much and record it. 



798 jelijIffe: opium habit and its treatment. 


It may seem trivial to record these observations, and the pessimist 
may greet them with a smile of incredulity; nothing is more natural, 
and similar doubts were aroused in my own mind, when an habitu^ — 
in fact, several — told me that the only reason why they never had any 
success In getting cured was that they were not trusted and permitted 
to do as they themselves wished. That they must work out their own 
salvation with fear and trembling is, T believe, a primary canon. 

Case II. — H. S., aged thirty-nine jmars. This patient learned to 
smoke at the age of seventeen years, having been taught by an actress. 
For a short time he worked about a theatre in Few York, and then 
went as an assistant to a tight-rope walker. Many ups and downs 
have occurred in his life, but for seventeen years at least he had 
smoked the pipe. About four years ago he came under my care, and 
in about one year a cure was effected. This patient is an accomplished 
cooker of opium pills, and can lie around a layout for hours, but has 
had no desire to touch the pipe during this inter\’al of time. It is of 
interest to note that -J- grain of heroin or of dionin gives this patient a 
sense of euphoria which, in his own vernacular, “ has the pipe skinned 
to death.” 

Case III. — This third patient, D. W., aged fifty-one years, serves 
as a type of a number, a half-score of whom I have seen within the 
past year. He represents what may be called the substituted habitu6, 
and is typical of what happens to those who pursue the downward path 
which has but one ending. Beginning as a smoker, he gradually 
acquired the morphine habit, first by inhalation in cigarettes, then taking 
it by the mouth, then by the hypodermic. About two years ago he 
came under treatment by one of the newer morphine derivatives. In 
the early months of his treatment it seemed that success was to be 
achieved, but he soon so thoroughly^ enjoyed his new substitute that 
he finally found out what it was, and is now a confirmed habitu§ of 
this newer morphine derivative. 

Whereas for the laity I believe that this history is an exception, for 
opium habitues and for those who know of the newer drugs it will be 
inevitable that some will take them up for the simple reason that they 
provide a different stimulus and a new one. 

^ Case IV. — C. W., a native of Pennsylvania — a woman, aged twenty^- 
six years — affords an extremely interesting illustration of medico-legal 
import. This patient was of the periodical type. She would leave 
her home about twice a year, would come to Few York, and for two 
months go on a debauch in which she drank and smoked opium, took 
morphine by the mouth, and frequented the Tenderloin both for 
pleasure and profit, although a woman in a comparatively upper walk 
in life. 

After several years she became accustomed to the use of opium, and 
finally came to take morphine regularly by the mouth. The reason 
for her coming under medical observation was peculiar. She obtained 
a prescription for ten i-grain morphine sulphate tablets from a young • 
and unsuspecting practitioner, altered his figures to read one hundred, 
and obtained from the druggist this number ; but the pharmacist gave 
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her one hundred i-grain morphine tablets with -5^ grain atropine, and 
when she promptly swallowed ten she came under observation suffering 
from severe atropine poisoning. 

This patient made a recovery from the poisoning, and under treat- 
ment for the morphinism has gone back to the pipe. This means 
one step in the cure of many patients, although it is true that most go 
the other way. In fact, among smokers it is often regarded that when 
one goes from the pipe to the ‘ ‘ gun ” they are going down hill. 


VOLVULUS OF THE SMALL INTESTINE— ITS RELATIONS TO 
HERNIA. TORSION OF THE ENTIRE MESENTERY. 
REPORT AND RESUME OF OASES.^ 

By Geoege Tuley Vaughan, M.D., 

OF WASHINGTON, D. C., 

ASSISTANT SURGEON-GENERAL D. S. PUBLIC HEALTH AND MARINE HOSPITAL SERVICE ; PROFESSOR 

OF SURGERY, GEORGETOWN UNIVERSITY, AND IN THE WASHINGTON POST-GRADUATE SCHOOL 
OF MEDICINE ; BRIGADE SURGEON U. S. VOLUNTEERS DURING THE WAR WITH 
SPAIN ; FELLOW OF AMERICAN SURGICAL ASSOCIATION. 

Some years ago Leichtenstern found in about 1500 cases of intes- 
tinal obstruction that only 33, or a little over 2 per cent., were caused 
by volvulus. 

In Gibson’s recent article — “ A Study of 1000 Operations for Acute 
Intestinal Obstruction and Gangrenous Hernia ” — volvulus is given as 
the cause of obstruction in 12 per cent, of the cases, becoming fourth in 
the list of causes, hernia holding the first place, with 35 per cent., and 
intussusception and bands becoming second and third, each occurring in 
about 19 per cent, of cases ; so volvulus is now recognized far more 
frequently than formerly as a cause of intestinal obstruction. 

Definition. Volvulus is from the Latin word volvere, to roll. In 
surgery it means the rolling or turning of the intestine and mesentery 
in such a manner as to obstruct the lumen of the intestine, the circula- 
tion in the bloodvessels, or both. 

For a long time volvulus was used synonymously with ileus, and 
meant almost any form of intestinal obstruction. In a thesis written 
in 1765, Grol states that volvulus is caused by erysipelas, inflammation, 
tumors, scirrhus, fecal impaction, enteroliths, worms, and intussuscep- 
tion. 

Early in the last century Rokitansky described three forms of vol- 
vulus : 

1. Rotation of the bowel on its own axis. 

2. Rotation of a loop of bowel around its mesenteric axis. 

3. The intertwining of two adjacent loops of bowel. 

■> Read by title at the meeting of the Association of Military Surgeons, at Washington, D. C., 
June 7, 1902. 
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Anatomy, Etiology’, and Pathology, The mesentery is a fan- 
shaped double fold of peritoneum extending from the vertebral column 
to the convolutions of the jejunum and ileum, which it envelops, form- 
ing their peritoneal coat. The root of the mesentery is about six inches 
broad, extending obliquely from the left side of the second lumbar 
vertebra to the right sacro-iliac symphysis. Its length is about four 
inches from the vertebral attachment to the intestines, where it spreads 
out like a fan to include some nineteen feet of intestine. It contains 
between its folds the vessels and nerves of the small intestine. The 
shape of the mesentery, with its narrow pedicle or root and its broad 
periphery, would seem to make it an easy victim of rotation whenever 
the vermicular motion of the intestines attached to its broad end 
becomes unusually active, and the only surprise is that torsion of the 
mesentery is not more frequent, A. portion ot the mesentery may be 
involved, as in case of rotation of a coil of intestine, say fifteen inches 
long, the portion attached to that coil would undergo torsion ; or the 
entire mesenter}^ attached to nineteen feet of intestine may be twisted 
by rotation around its own axis, either from right to left or from left 
to right, making from half a turn (180 degrees) to two complete turns, 
as in a case reported by Delore, in which almost the entire ileum was 
twisted twice around its mesentery from right to left, Bassinot believes 
that the direction of rotation is more frequently from right to left, as 
the hands of a watch move ; and this opinion seems plausible when we 
consider the oblique attachment of the root of the mesentery, the upper 
border bearing to the left and the lower border to the right, so that 
a weight or traction acting vertically on the upper border in line with 
the long axis of the body when erect would tend to pull it down on the 
left side while the lower border ascends. This motion continued would 
cause rotation from right to left, or as the hands of a clock move. But 
my statistics, while not numerous enough to be of much value, do not 
sustain this theory, as in 14 cases of torsion of the entire mesentery in 
which the direction was given, only 6 were from right to left and 8 
were in the reverse direction. Taking all the cases together of torsion 
of the entire mesentery and of pa?-ts of the mesentery in which the 
direction of the turn is given, we have 24 cases, in 11 of which the 
direction is from right to left and in 13 the reverse. 

Rotation of a segment of intestine on its longitudinal axis is rare, 
but it may be caused by bands, adhesions, or tumors. A tumor at- 
tached to the upper border of a horizontal portion of intestine would 
by gravity tend to fall below, bringing the upper border with it, rotating 
the tube on its axis, and possibly diminishing its lumen and obstructing 
its vessels. It is more common for a tumor to produce rotation of the 
mesentery, as in Case 4, Series II., reported by Briddon. 

Volvulus may produce obstruction of the circulation or of the lumen 
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of the intestine ; usually it does both. Torsion of the mesentery on its 
axis not only arrests the venous return from the intestines — -which in 
turn reacts on the capillary and arterial circulation, causing, if com- 
plete, rapid death of nearly the entire small bowel, often preceded by 
hemorrhage both into the lumen of the bowel and into the peritoneal 
cavity ; but usually by pressure of one or both of its tightly stretched 
borders it obstructs the lumen of the gut, and while this may block 
both ends of the tube it almost invariably affects the lower end, usually 
the ileum. Sometimes the pressure is so great as to cause ulceration 
at the point of pressure, or division of the coats of the bowel, as was 
stated by Captain Smyth in Case 7, Series II. 

The lumen of the intestine may be occluded by pressure of one seg- 
ment of bowel on another without materially affecting the mesentery. 
Probably many cases of ‘ ‘ colic ” are caused by the latter form of 
volvulus, and as the intestine rights itself the symptoms disappear. 

All authorities agree that volvulus occurs much more frequently in 
the colon than in the small intestine. Of 121 cases cited by Gibson 
73 were in the colon, 58 in the sigmoid flexure, and 15 in other parts 
of the colon ; and only 36, less than one-third, were found in the small 
intestine. Lelchtenstern found in 76 cases of volvulus, 45 in the sig- 
moid flexure, 23 in the ileum, and 8 in the jejunum and ileum com- 
bined. In my collection no cases of volvulus of the large intestine 
are included. 

The causes commonly given are, first, age. The average age of 
Gibson’s 121 cases — ’both large and small intestine — was forty-five 
years. In my list of 54 cases — small intestine only — the average age 
was forty-one years, and the greatest in any decade was 11, between 
fifty and sixty years. If we compare the average age of the cases in 
which hernia was associated with volvulus with those in which there 
was no hernia we are at once struck with the difference, in the former 
the average age being fifty-four years and in the latter thirty-six 
years. Volvulus may occur at any age — several have been reported in 
persons over seventy years ; and Tissier and Mercier report a congenital 
case. 

Second, sex. It seems to be somewhat more frequent in males. 
Gibson gives 67 males to 40 females, while the proportion in my list is 
32 males to 27 females. 

Third, abnormally long mesentery. A long mesentery, like the 
elongated pedicle of a tumor, predisposes to rotation. The mesentery 
may be congenitally long, or its length may be increased by traction 
on the bowels by means of fecal accumulations which especially affect 
the sigmoid flexure, adhesions, tumors, hernia, or general loss of flesh. 
There is no doubt that volvulus of the mesentery proper may and does 
occur without elongation. With the mesentery elongated like a 
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pedicle, a slight force may cause the intestines to revolve and twist 
the mesentery on its axis. This force may be violent exercise, unusual 
peristaltic action as a result of indigestion, or traumatism, as in cases 
reported by Turner, Hawkins, Staveley, and Giddings. 

Hernia is not infrequently associated with and is the cause of vol- 
vulus. Volvulus may affect the intestine and the small portion of 
mesentery in a hernia sac, or it may be wholly within the abdominal 
cavity and involve the entire mesenteiy, while only a short coil of 
intestine is found in an external hernia. Volvulus may be caused by 
traction of a coil of intestine attached to the highest part of the mesen- 
tery dragging it down so that it becomes the lowest part, and thus 
makes a half revolution (180 degrees) on its axis. Such seems to have 
been the condition in the following case : 

Case 21. Volvulus loiih hernia; death in less than liventy-four hours. 
— H. ly., negro, aged thirty-five years ; was taken sick January 21, 
1902, at night, with pain, cramps in the bowels, and vomiting. He 
had had a right inguinal liernia several years, and this had come down, 
and he thought tlie trouble was caused by it, as he could not reduce it. 
Next morning he went to work as a laborer, but felt so weak on 
account of the pain in the bowels and vomiting that he had to stop, 
and was brought to the Emergency Hospital about 12 o’clock, January 
22d. A hernia in the right side of the scrotum was reduced by taxis 
without difficulty, and he experienced some relief; but soon after it 
was noticed that his pulse had not improved — it was 100 and very 
weak and thread}'', scarcely perceptible at the wrist — and he continued 
to vomit. When I saw him at 4 P.Bf., about twenty hours after he 
was taken sick, he was in collapse; pulse as given; temperature sub- 
normal (97.4° F.) ; voice so weak that it could scarcely be heard ; little 
pain, but that was in the bowels. He began to vomit while 1 was look- 
ing at him, and vomited over 1000 c.c. of chylous-looking fluid, and 
immediately died. 

Post-mortem Examination. On o^ieniug the abdomen over 1000 c.c. 
of dark, bloody fluid were found in the peritoneal cavity. The intes- 
tines which presented were black and leathery and offensive. The bulk 
of the gangrenous intestines laj' on the left side. Examination showed 
a twist of the mesenteiy from right to left through an arc of 180 
degrees, including the superior mesenteric artery and vein. The vein 
contained large thrombi, and the edge of the mesentery compressed a 
point in the small intestine about eight feet from the pylorus, enough 
to leave an indentation. The ciecum with appendix were drawn tightly 
on the stretch toward the left side, and both were gangrenous. The 
small intestine from the point indented by the edge of the mesentery 
to a point just above the caicum, a little over thirteen feet, was gan- 
grenous, black, and leathery. No perforation was found. The rest 
of the intestine above and below was in good condition, only consid- 
erably congested. The intestine contained a quantity of bloody fluid 
similar to that in the peritoneal cavity. It is possible that the hernia, 
which was a coil of the upper ileum or jejunum, started the mesentery 
to rotating by traction. 
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Sometimes the volvulus in the abdomen is kept in twist by the fixa-. 
tion of the coil in the hernial sac. Such was the explanation of several 
cases, especially those reported by Knaggs, 

Symptoms and Diagnosis. The symptoms of volvulus of the small 
intestine are those of acute intestinal obstruction, coming on suddenly, 
often when the patient is seemingly in perfect health. Pain of a severe, 
colicky character, usually in the abdomen, although in one case it was 
most severe in the back (see Case?); vomiting; rapid, feeble pulse ; 
subnormal temperature; obstinate constipation, purgatives having no 
effect ; distention of the abdomen, and great prostration. Vomiting 
is usually present, but in the histories given it was reported absent in 
five cases — 8 per cent. Many times the vomitus becomes stercoraceous, 
proving that although the intestine may be obstructed below it may 
yet remain pervious above. The pulse may be little ebauged for the 
first six or eight hours ; after that it becomes feeble, thready, and 100 
to 160 a minute. The temperature is unreliable ; it may be normal for 
a while, then somewhat elevated — 100° to 101° F. ; but later it is often 
subnormal. The abdomen is usually distended and tympanitic. In 
the early stages, before tympanites becomes general, a circumscribed 
area of tympanites in the hypogastric region, due to distention with 
gas of the portion of intestine involved, is a valuable symptom. There 
is usually tenderness over certain parts of the abdomen, and sometimes 
a swelling, band, or ridge can be made out by palpation. Occasionally 
a definite mass or tumor can be felt within the abdomen. 

Rectal or vaginal examination will sometimes disclose a boggy mass 
in the rectovesical or rectovaginal pouch. This point has been empha- 
sized by Major 'Williams, of the Indian Medical Service (Case 20), and 
mentioned by Homans, Littlewood, and others. While a bloody effu- 
sion often occurs both in the peritoneal cavity and in the intestine 
affected, blood is seldom vomited or passed at stool. 

The diagnosis may be difficult as to volvulus, but it is easy to deter- 
mine the existence of intestinal obstruction, and that is enough to indi- 
cate the proper line of treatment. 

The most unfortunate mistakes are liable to be made when an unseen 
volvulus is associated with a visible hernia. A patient with hernia 
may have symptoms of obstruction or strangulation. The hernial sac 
is opened and a congested coil of intestine is reduced ; but if a volvulus 
exists in the abdomen, as it too often does, the symptoms are not 
removed, and death relieves the patient unless the surgeon does by 
another operation. My case is a good example of this, in which the 
patient’s life was saved by a stroke of good luck. 

Case 39. Inguinal hernia with volvulus m the abdomen ; resection of 
intestine; recovery.— W. G., aged sixty years; male negro; had bad a 
right inguinal hernia for many years, and was operated on for strangu- 
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lation years ago. January 8 , 1900, at 10.30 a.m., while lifting a 
cake of ice, the hernia came down in spite of his truss, and he was 
unable to reduce it. He had severe pain in the abdomen and vomiting. 
Patient was operated on at the Emergency Hospital at 3 p.m., four 
and a half hours after the s^'^mptoms began, under chloroform. The 
tumor was about the size of an adult head, and very tense and dull 
on percussion over the lower part. The sac, which was anatomically 
congenital, was opened and found to contain the crscum, part of the 
ileum, and a large mass of omentum, which was adherent to the bottom 
of the sac. The small intestine was slightly congested and was reduced, 
when, to mj’’ surprise, a coil of small intestine, black and gangrenous, 
came into view. It was up to this moment in the abdominal cavity 
and not in the hernial sac. The coil was pulled down until a sound 
part was reached, and twenty-eight inches were resected and the ends 
united with a Murphy button. The mesentery was swollen and oedema- 
tous. The omentum was ligated, cut away from the sac, and returned 
to the abdominal cavitj’-, and Bassini’s operation for the radical cure 
of hernia was performed, the wound being closed without drainage. 
The patient recovered without incident, passing the Murphy button on 
the fourteenth day, and was discharged on the eighteenth day after 
the operation. When seen more than a 5 'ear later,' he was perfectly 
well. 

Prognosis. In my list of 61 cases there were 61 operations, with 
21 recoveries — a mortality of 60 per cent. Separating the two classes, 
we find 17 operations for twisting of the entire mesentery, with only 
4 recoveries — a mortality of 76 per cent. Delbet’s second case, which 
died of pneumonia eleven days after the operation, is included in the 
fatal cases, although in a sense it may be regarded as a success, as 
the patient died from another cause than the operation. There 
were 34 operations for volvulus of part of the mesentery, ■with 17 
recoveries — a mortality of 50 per cent. Gibson reports 36 cases of 
volvulus of the small intestine operated on, with 25 deaths — a mor- 
tality of 70 per cent. ; and of the colon, 73 cases, with 34 deaths — a 
mortality of 50 per cent. The high mortality in the operations for 
volvulus entire is due to three causes : First, the more serious nature of 
a condition which strangulates almost the entire small intestine, injures 
the sympathetic plexus, and perhaps produces a rapidly fatal toxromia 
— less than twenty-four hours in my case ; second, delay in ojjerating ; 
of the 14 cases in which the time was given which elapsed between the 
onset of the symptoms and the operation it ranged fi’om ten hours to 
nine days, all the successful cases being operated on in less than forty- 
eight hours, except Major Brown’s case, in which the symptoms were 
at first not acute ; and, third, the difficulty of recognizing the true condi- 
tion, in order to act intelligently — four operators candidly confessed 
their inability to do so after opening the abdomen, and the patients 
died without relief, the true condition being at last disclosed by a 
necropsy. 



VAUGHAN: VOLVULUS OF THE SMALL INTESTINE. 805 


Teea-TMent. G. H. Hunter advises the treatment of volvulus by 
rotation of the body of the patient around its long axis in the opposite 
direction to the volvulus, ascertaining this by the lack of pain vhen 
the patient turns in the proper direction. With the symptoms of 
acute obstruction usually seen in volvulus there should be no hesita- 
tion in performing laparotomy at the earliest possible moment. The 
abdomen should be opened near the median line, as a rule, through the 
right rectus muscle, in order to be more convenient to the root of the 
mesentery for the purpose of making an examination, unless there is 
a tumor perceptible, when it is best to make the incision over the 
tumor. 

The escape of bloody fluid on opening the peritoneum is often seen. 
The intestines are usually distended, congested, and often brown or 
black in color. Examination of the coats of the intestines and the 
mesentery shows enlarged, swollen veins. Search should be made for 
other causes of obstruction — such as hernia, tumors, intussusception, 
bands — and then the mesentery should be examined thoroughly, re- 
moving, if necessary, all the coils of the small intestine from the abdo- 
men in order to do so. The difficulty in finding the trouble can be 
better appreciated by reading the experience of Major Debrie and of 
Kirmisson, Delbet, and Delore. Kirmisson frankly confesses that 
he took the twist of the mesentery for the ligament of Treitz, and did 
not recognize the true condition. Delbet failed to recognize the con- 
dition in his first case, and was under the impression that it might be 
a retroperitoneal hernia, as two segments of intestine — one collapsed, 
the other distended — passed behind a tense fold of peritoneum. He 
made an anastomosis between these two parts of the bowel, and found 
at the necropsy that he had united the first part of the jejunum with 
the last coil of the ileum. 

If the intestine is gangrenous it should be removed and an end-to- 
end anastomosis made unless the extent exceed ten feet ; excision of a 
greater length, as shown by experiment and experience, is almost in- 
evitably fatal. Gibson stated in 1900 that there was only one record of 
successful resection of the small intestine for volvulus — that of 127 
centimetres (4J- feet) by Riedel. In my list of 51 operations there 
were 3 resections, with recovery. In one of them — Dreesman’s case — 
2.15 metres (7 feet) were removed. 

In operating on hernia with symptoms of obstruction the surgeon 
should always bear in mind the possibility of the existence of volvulus 
in the abdomen. The condition and relation of the contents of the 
hernial sac— as a swollen and congested loop of bowel, with insufficient 
constriction at the rings to account for it, or an intestine of unusual 
appearance which could not explain the symptoms of obstruction — 
should excite suspicion of this complication. In every case the sur- 



806 VAUGHAN: VOLVULUS OF THE SMALL INTESTINE. 


geon should satisfy himself on this point by pulling down the coils of 
intestine, or, if necessary, by opening the abdomen. 

The contents of every case of strangulated hernia should be carefully 
inspected — that is, under no circumstances should a strangulated hernia 
be reduced by the blind method of taxis unless there are good reasons 
for not operating. 

Following is an abstract of 61 cases — by no means a complete list — 
taken from the literature. This list is divided into two classes : I. 
Those termed “ entire ” — 21 in number — in wdiich the eiitire mesentery 
is twisted, affecting almost the whole of the small intestine ; and II., 
those termed “ in part” — 40 in number — in which only a portion of 
the mesentery is involved, and therefore only a small portion of the 
intestine is affected. 


I. Volvulus of the Entire Mesentery. 

Case 1. Volvulus of the entire mesentery ; death. — H. Rokitansky, in 
1837, reported a case of hernia complicated with volvulus in a Avoman, 
aged seventy-one years. She aa'us admitted to the hospital in Decem- 
ber, 1830, with symptoms of strangulated hernia. The hernia was 
reduced by taxis, but the patient died ten days later. 

Necropsy. There Avas peritonitis and the mesentery folded and com- 
pletely twisted on itself, forming a kind of axis 4] inches long and 
inches thick, around Avhich the small intestines Avere rolled. The 
small intestine descended from the duodenum to the right iliac fossa 
and tAvisted upon itself in front of the vertebral column, making tAvo 
circuits around the axis formed by the mesentery. The intestine Avas 
discolored, soft, friable, and perforated about tAvo inches from the ileo- 
csecal valve. 

Case 2 (Rokitansky). Death, — A Avoman, aged seventy-two years, 
in 1833, suffered Avith fever, nausea, pain, and tympanites of the 
stomach ; fecal vomiting and death in three days. 

Necropsy. Peritonitis. Very long mesentery, Avhich was tAvisted 
one and a half times around its axis, the ileum occupying the upper 
part of the abdomen, while the jejunum occupied the left umbilical 
region. The species of cord formed by the mesentery (twisted) pressed 
the two extremities of the small intestine against the left side of the 
vertebi'al column — the ileum, Avhich from one and a half feet from the 
cascum extended doAvuAvard and toAvard the right side, while the upper 
part of the jejunum passed under the mesentery in an opposite direc- 
tion — upward and from right to left. Intestine deeply indented, as 
if cut by a ligature AA'here pressed by the mesentery. Gangrene. 

Case 3 (Rokitansky). Death. — A woman, aged seventy-two years, 
died in 1839 after suffering from abdominal pain and fecal Ammiting. 

Necropsy. Stomach and intestine distended Avith gas and yellowish 
liquid. The mesentery Avas very much elongated, and tAvisted on itself 
in such a way that the ileum AA'as situated in the upper and the 
jejunum in the lower part of the abdomen, the mass of intestines 
occupying the left and middle region of the abdomen. 
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Case 4 (Rokitansky). Death. — A woman, aged seventy-one years, 
wlio had suffered twelve jmars with femoral hernia, died in 1839 from 
internal strangulation. 

Necropsy. Distended abdomen ; intestin(5 containing gas and yel- 
lowish liquid; peritonitis. Mesentery attached to ileurn was very long 
and folded and twisted on itself, forming an axis 4^ inches long and 

inches thick, around which the small intestine was wound. ^ 

Case 5. Operation ; death. — In September, 1885, Major Mignon, of 
the French army, saw a man, aged twenty-eight years, who had been 
taken suddenly ill with vomiting and severe pain in the abdomen. 
These symptoms continued during the night, and he was sent^ to the 
Val du Grace Hospital next day with the diagnosis of peritonitis. 
Twenty-four hours after the symptoms began the patient was hollow- 
eyed, with cold extremities ; pulse 150, and feeble ; temperature, 
39'' 0. ; abdomen distended only in the lower half ; nausea and vomit- 
ing. Frequent desire to go to stool, but Avithout effect. Laparotomy 
about thirty-six hours after the onset of the trouble, giving exit to 
1500 c.c. of yellow fluid ; the intestines were distended and purple. The 
mesentery of the small intestine Avas found twisted once on itself from 
left to right and from below upAvard, making a cord about one inch 
thick. This was untwisted, and the patient passed 200 grammes of 
liquid fecal matter, but died five hours after operation. 

Case 6. Operation ; recovery. — Routier’s case is as follows : A woman 
was taken suddenly ill in the night of January 8, 1890, with severe pain 
in the region of the transverse colon. Next day, the 9th, vomiting 
began and became fecal. There Avas no passage of stool or gas from 
the bowels. On the 10th fecal vomiting continued ; temperature Avas 
37.6'' C. ; pulse small, thready, and very rapid. The abdomen was large 
and somewhat tympanitic. To the left and on a level with the 
umbilicus Avas a painful region about the size of the palm of the hand ; 
pain increased by pressure and percussion, and something other than 
muscular contraction was felt in this region. Internal strangulation 
was diagnosed and laparotomy performed on the evening of the 10th, 
about thirty- four hours after the attack began. The abdomen Avas 
opened below the navel and a quantity of turbid fluid escaped. The 
intestines Avere distended and congested, while other parts of the same 
intestine Avere collapsed and pale. Introducing the finger, all seemed 
free doAvnward and to the right ; but to the left a tense, hard body Avas 
felt, about 15 centimetres in diameter. Pulling on the distended intes- 
tine it was found to run down toward the right hypochondrium, and 
80 centimetres Avere reeled off before resistance Avas felt. Exposing 
the part to sight, the intestine seemed to enter an opening like a hernial 
ring. Gentle traction on the intestine drew out about a metre, when 
the sense of resistance suddenly ceased, the ring disappeared, and the 
mass of intestines assumed their normal relations. The circulation 
seemed restored except that certain parts remained dark. The abdo- 
men was closed, and the patient recovered after having a pneumonia. 

Case 7. Operation; recovery. — Major W. R. Brown, Indian Medical 
Service, operated December 21, 1892, on a coolie, aged fifty years, who 
had been taken Avith pain in the belly on December 16, soon after 
eating eight or nine plantains. The bowels moAmd slightly that day, 
but not at all during the next fiAm days, in spite of purgatives. The 
pain ' continued, 'and) the" abdomen increased in size and became tym- 
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panitic ; pain more on tlie right side. (Nothing was said about vomit- 
ing.) Pulse 76, but feeble. Laparotomy through the left rectus 
below the navel, afterward extended upward. The small intestines 
were distended and their bloodvessels much congested. No obstruc- 
tion could be found, so the whole of the small intestine was taken from 
the abdomen and surrounded with warm cloths. The crecum was then 
seen to lie to the left of the middle line, and on examining the mesen- 
tery it was found to be twisted on itself from left to right, and was 
much congested. T-he coils of small intestine were takeb up in the 
four hands (operator’s and assistant’s) and rotated in the opposite 
direction. The csecum returned to its normal position on the right, 
and immediately the noise of gas and fluid passing through the bowel 
was heard, and the bowels moved soon after. Wound closed with 
drainage tube left in. The patient made a good recovery and was 
discharged January 23, 1893, and was shown to a medical society 
February 24, 1893. 

In the discussion Captain Smyth referred to the difficulty of recog- 
nizing the condition after the abdomen had been opened, and men- 
tioned a case in which the abdomen had been closed without recognizing 
the trouble, the true condition being brought out at a necropsy. He 
had seen several cases on the post-mortem table. He stated that the 
actual seat of obstruction is to be found in the ileum, about six inches 
from the csecura, where the gut is so compressed that the mucous mem- 
brane is sometimes divided, as in a case he had seen. 

Case 8. Operation ; death, — ^]\Ionod operated, April 2, 1893, on a 
girl, aged fifteen years, who was taken six days before with symptoms 
of intestinal obstruction. First, obstinate constipation (constipation 
was habitual), resisting the effects of purgatives; then distention of 
the abdomen, tympanites being greater in the centre than the periphery, 
as if the small intestine was distended, while the large intestine was 
not. There was no vomiting; the pulse was a little rapid, but good ; 
temperature, 38° C. The patient complained most of severe pains in 
the region of the kidneys. On opening the abdomen the intestines 
presented as an enormous rounded mass, stretched almost to bursting, 
of a black-greenish color, resembling a cyst. Fluid was found in the 
peritoneal cavity. The enormously distended intestines were punc- 
tured and relieved of gas. The small intestines were found twisted on 
the mesentery from left to right, involving nearly all the small intes- 
tine. The intestine was untwisted, but retained its black-greenish 
color (gangrenous), and death occurred the next day. 

Case 9. Operation; death. — Reynier reported in 1898 the case of a 
female operated on by his assistant some time before for symptoms of 
intestinal obstruction. A torsion of the mesenterj’’ was found, and it 
was necessary to remove the entire mass of intestines from the abdomen 
before they could be untwisted. The patient died. 

Case 10. Operation; death. — ^Reynier’s second case was a woman, 
aged fifty years, operated on by him in 1896, seven days after the 
attack began, with distention, tympanites, and vomiting. He thought 
at first it was a case of occlusion of the large intestine by a neoplasm. 
On opening the abdomen the small intestines were found distended, 
and, searching for the cause of obstruction, a band was found in the 
right iliac fossa, under which the entire mass of intestines was engaged. 
He at first thought it was a retroperitoneal hernia, but on drawing on 
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tlie band he recognized a twist of the mesenter}’- from right to left. It 
was necessary to deliver the intestines from the abdomen in order to 
untwist them. The veins of the intestines were gorged with black 
blood, and the intestines were in a gangrenous condition. Death was 
the result. 

Case 11. Operation; death. — Kirmisson operated, March 14, 1898, 
on a boy, aged seven and a half years, who was taken on March 2 
with constipation, pain, and vomiting. He got better, and was taken 
again, March 10, with the same symptoms, and next day there was 
fecal vomiting. There was no swelling or tympanites of the abdomen, 
but on the fourteenth day he was much worse, with weak, rapid pulse. 
The abdomen was opened, the intestines found contracted, the mesen- 
teric veins distended, and a twist of the mesentery was taken for the 
ligament of Treitz, the true condition not being recognized, and the 
abdomen was closed. Death resulted. 

The necropsy showed a complete torsion of the mesentery from left 
to right — about 360 degrees— easily untwisted by turning it in the 
opposite direction. 

Case 12. Operation; recovery. — F. J. Shepherd operated, May 9, 
1898, on a man, aged twenty-seven years, who had been taken suddenly 
ill two days before with severe pain just below the navel, and vomiting, 
which continued. Purgatives had no effect. On admission, pulse 140, 
temperature 971° F. ; abdomen somewhat distended and tender. Scar 
of appendectomy done two years before, with a small hernial protru- 
sion, was seen. Laparotomy gave exit to a quantity of reddish serum, 
and dark-colored coils of intestine presented. Two bands were divided 
— evidently from the old appendicitis — and the ivhole mesentery was 
found twisted from left to right. It was untwisted, the wound closed, 
with drainage, and the patient recovered. 

Case 13. Operation; death. — Delbet reported, June 15, 1898, two 
cases of torsion of the mesentery. Case 1 was a woman, operated on 
nine days after the first symptoms of intestinal obstruction. She was 
very weak, with a greatly distended abdomen, which suggested volvulus 
of the sigmoid flexure ; but this was found collapsed, likewise the 
ctecum. The last coil of small intestine was empty, and on tracing it 
upward it suddenly bent in and disappeared behind a tense peritoneal 
fold with a prominent border, upon which the intestine curved from 
right to left and from above downward. On following it with the 
finger the impression was given of entering a cavity, which suggested 
a retroperitoneal hernia. On lifting up the mass of distended intestines 
a coil of distended intestine was seen by the side of the last coil of col- 
lapsed intestine, both engaged behind the sharp border of the peritoneal 
fold — a circumstance which strongly suggested retroperitoneal hernia. 
There was apparently a sharp peritoneal fold bounding an opening in 
which were engaged two coils of intestine — the one distended, the 
other empty. Traction on the superior, distended, end, in order to 
reduce the hernia, permitted a slight lengthening, but failed to change 
the appearance. Traction on the lower, empty coil had no effect. The 
finger introduced behind the band showed that it was not a ring, and 
the strangulation seemed due rather to a bend than a constriction. It 
was impossible to understand the cause which prevented reduction. 
The coil seemed fixed in the depths. Not understanding the condition, 
and the state of the patient not permitting further manipulation, an 
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anastomosis was made between the collapsed and distended coils. The 
patient died some hours later. The necropsj" showed that the anasto- 
mosis had been made between two extreme coils of the small intestine 
— the first coil of the jejunum and the last coil of the ileum. It was 
finally ascertained to be a torsion of the entire small intestine (mesen- 
tery) a little more than a fourth of the way around, as the hands of a 
watch move, blatters were easily corrected by torsion in the opposite 
direction. 

Case 14. Operation ; death from pneumonia— Delhet’s second case 
was a man, aged sixty-nine j'ears, who Avas taken suddenly ill, January 
30, with violent abdominal pain, especially in the right side; then 
vomiting and tympanites of the abdomen. Temperature, 37.4° G. ; 
pulse, 100. Laparotomy Avas done in the evening, about ten hours 
after the attack began, making the incision beloAv the naA'el. A quan- 
tity of fluid escaped, having the color of that which is seen in strangu- 
lated hernia. The small intestine was distended and dark red in color. 
After enlarging the incision and allowing part of the intestine to escape, 
the last coil of the ileum Avas seen collapsed, twisted, and fixed under a 
peritoneal fold, together Avith another small coil, red and strongly 
distended. The ileum, stretched between the csecum and the peritoneal 
fold, was immovable, and flat against the posterior Avail of the abdomen. 
The other coil was movable in the middle, one end engaged with the 
ileum behind the peritoneal fold, and could be easily moved, while its 
other end, which passed beneath another fold of peritoneum, was fixed. 
Between the two ends of this distended intestine the mesentery appeared 
visibly twisted. It was evidently a torsion of the entire mesentery 
from right to left. Evisceration was done at once, and the enormous 
mass of distended intestines Avas wrapped in hot cloths and lifted up 
to stretch the mesentery, Avhich was then untwisted by a motion from 
above downward and from left to light, making a turn and a quarter 
before the intestines assumed their normal position. The Avound was 
closed, and the patient’s condition was good — pulse 90 and temperature 
36.8° C.; but bronchopneumonia set in two days later, affected both 
lungs, and death occurred eleven days after the operation from pneu- 
monia. 

Case 15. Operation ; death. — John Homans reports in the Boston 
Medical and Surgical Journal, September 29, 1898, page 315, a case of 
complete torsion of the Avhole of the small intestine. He said it was 
the first case he had ever seen, and had heard of only one case since. 

A female, aged seven years, was taken, blarch 24, with pain in the 
stomach, bowels did not act, pain continued next day, and she vomited. 
On the 26th she vomited again and kept her bed. 'There Avas disten- 
tion, tympanites, and tenderness at the epigastrium. A band could be 
felt in the left inguinal region, irregular in shape, and a hard mass 
was felt with the finger in the rectum. Diagnosis : intestinal obstruc- 
tion, probably intussusception ; and laparotomy in the linea alba, March 
29tli. Dark-colored fluid escaped on opening the peritoneum, and the 
small intestine, of a dark purple color and distended, protruded. The 
entire small intestine was found twisted from right to left on its 
mesenteric root. A diverticulum (Meckel’s) Aims found attached. The 
mesentery was untwisted and the intestines aspirated, removing some 
gas and liquid fecal matter. They Avere returned with difficulty and the 
wound closed, with drainage. Vomiting continued after the operation, 
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and deatbi occurred at the end of twenty-four hours. Necropsy showed 
acute peritonitis and patches of gangrene on the intestine. 

Case 16. Operation; death. — In March, 1899, Delore operated on 
a man, aged fifty-eight years, who had been taken, four days before, 
with gradual symptoms of intestinal obstruction, constipation, and 
tenderness of the abdomen, but he continued at work ; then vomiting, 
becoming fecal, set in, and he was sent to the Hotel Dieu. On the 
day of the operation the pulse was 120 and temperature 38.6° G. On 
opening the abdomen tarbid fluid escaped. The small intestine was 
much congested and distended. There was peritonitis, the intestines 
were fixed, and it was impossible to trace the ileum to the caecum. It 
did not seem to be retrosigmoid or retrocascal hernia. Some bands 
were found and divided, but they did not relieve, and the wound was 
closed without finding the cause of the obstruetion. The patient died 
the next day. 

The necropsy showed almost the entire ileum twisted twice around 
its mesentery, as the hands of a watch, from right to left, and the parts 
were in a condition of gangrene. 

Case 17. Operation; death. — ^hlajor Debrie, of the French army, 
operated, January 12, 1900, on a soldier who was taken on the 10th 
with general colicky pains in the abdomen, great weakness, and con- 
stant attempts to vomit. No stool for forty-eight hours. Temperature 
had been 38 2° C. ; pulse rapid and feeble. On the day of the opera- 
tion, temperature, 37.4° C. ; pulse, 106 ; vomiting bilious, but not fecal. 
Abdomen very much distended and tympanitic. Thinking it might be 
appendicitis, chloroform was given and the abdomen was opened in the 
right iliac fossa. A red, turbid liquid escaped, and the intestines were 
so distended as to be kept in with great difficulty. The appendix was 
normal, and the patient’s condition required arrest of the operation. 
The wound was partly closed, leaving in a gauze drain. Next day 
(13th), pulse, 120; temperature, 37.6° C. ; no passage from bowels of 
stool or gas ; patient more quiet. On the 14th patient passed some 
gas ; nausea, but no vomiting. Death on the 15th. 

Necropsy. The mesentery was found twisted on its axis from left to 
right, compressing the ileum two inches from the ceecum at one point, 
and completely cutting off its communication with the csecum, and 
again in the upper part of the ileum, about three-quarters of the ileum 
being cut off from the rest of the intestine. The intestine above was 
distended ; that included in the mesenteric torsion was dark colored 
and gangrenous. 

Case 18. Operation; death, — Morestin operated, March 22, 1900, 
on a man, aged forty-four years, who had been taken suddenly ill the 
day before with severe pain in the abdomen, vomiting, and obstinate 
constipation. At the time of the operation the temperature was normal, 
pulse 110, and the abdomen distended and tympanitic, especially in 
the subumbilical region. The intestines were much distended, and, as 
nothing definite could be found, evisceration was done, when a t^vist of 
the entire mesentery from left to right was seen. It was untwisted by 
rotating it from right to left, relieving the obstruction, as shown by 
the csecum filling with gas. The wound was closed, but death occurred 
six hours later. 

“Case 19. Operation; resection; death. — Kiister operated. May 14, 
1900, on a man, aged fifty years, and found rotation of almost the 
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entire small intestine around the root of the mesentery. It was un- 
twisted and a segment of gangrenous intestine was resected. Death 
resulted. 

Case 20. Operation; recovery. — ^Maj'or C. L, Williams, of the Indian 
Medical Service, operated, in February, 1901, on a male coolie, aged 
about thirty years, who had been sick just twenty-one hours with 
abdominal pain coming on suddenly in the night. A boggy mass was 
felt in the rectovesical space by means of the finger in the rectum. 
The mesentery had made one-half turn (180 degrees) from lejt to right, 
and was fairly easily untwisted. Recovery followed. 

Case 21.— ^ee page 802. 

II. (A) Volvulus in Pakt. 

Case 1. Operation; recovery; return of symptoms; second operation; 
recovery . — A man, aged thirty-one years, was operated on at Basle, 
May 6, 1887, for symptoms of acute intestinal obstruction which came 
on two days before. On admission, patient was collapsed, cyanotic, 
pupils dilated, pulse small, abdomen slightly distended, and between 
the ensiform cartilage and navel a tender swelling could be felt. 

Laparotomy over this swelling showed a volvulus of the small intes- 
tine, one-half turn (180 degrees) of the mesentery. It was untwisted, 
and two abrasions were seen at the point of torsion. 

The patient recovered, but returned on account of constipation, pain 
in the abdomen, and vomiting, and a second laparotomy was done in 
the scar of the old one. The great omentum was adherent to the 
wound of the abdominal wall, and a foot of the mesentery was found 
attached by a band to the abdominal wall, producing some kinking. 
The adhesions were dissected loose, the abdomen closed, and the patient 
recovered. 

Sublimate solution, 1 : 5000, was used in the first operation to disin- 
fect the peritoneal cavity. 

Case 2. Operation; death. — J. C. Warren operated, August 8, 1887, 
on a man, aged fifty-two years, who had suffered at times from colic 
for three or four years. About three weeks before operation he was 
taken with pain in the epigastrium and back ; bowels at first regular, 
then loose ; no vomiting at any time. August 8th he became worse, 
with rapid pulse and great pain about the navel. There was general 
distention, but a deep-seated, resistant tumor as large as an infant’s 
head could be felt near the navel. Median incision over this tumor 
showed it to be a twisted coil of small intestine, about nine or ten 
inches long, about the beginning of the ileum. Considerable bloody 
fluid escaped from the abdomen. The volvulus was untwisted with 
some difficulty and the wound closed. Death next day. 

Necropsy. Incipient peritonitis; mesentery greatly thickened, the 
veins thrombosed, but bowel in good condition. 

Case 3. Appendix involved in the torsion; operation ; recovery. — J. 
Ricolaysen, of Christiania, operated, September 30, 1889, on a man, 
aged twenty-seven years, who was taken sick on the 25th (five days 
before), with severe pain in the lower part of the abdomen. The pain 
left after a short time and came on again on the 29th, with great 
severity, below and to the left of the umbilicus. There was vomiting, 
and the abdomen was tensely contracted and tender, especially in the 
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right iliac region, in which a tumor-like resistance was felt. Pulse, 50 
to 60; respiration, 30. On opening the abdomen below the navel 
bloody fluid escaped, and a distended, discolored coil of small intestine 
appeared, twisted from hjt to right about 180 degrees, with the vermi- 
form appendix drawn with it, and forming a tense cord about the 
twisted point. By turning the coil in the opposite direction the 
strangulation was relieved, and the appendix returned to -its normal 
position. The appendix was removed and the abdomen closed. Be- 
covery followed. 

Within a year following this patient had two attacks of pain in the 
bowels, vomiting, and obstruction of the bowels, from which he recov- 
ered with the aid of medicinal treatment. 

Case 4. Torsion of the mesentery caused by a tumor of the mesentery. 
— Charles K. Briddon operated, October 13, 1892, on a girl, aged 
fifteen years, sick four days. She was taken suddenly with violent 
abdominal pain and vomiting, which kept up four days. No bowel 
movement for seven days. Abdomen tympanitic, moderately distended, 
and tender. Dulness on the right side. Pulse, 102 ; temperature, 
100° F. 

Abdomen opened on the right side. Brownish, discolored serum 
escaped, and a " large coil of moderately small intestine presented, 
which was of a dark purplish maroon color, and on separating this 
from other coils a bright yellow tumor came into view, measuring nine 
inches in circumference.” This was found to be a sessile lipoma grow- 
ing in the mesentery and encroaching on the surface of the bowel for 
about three-quarters of an inch. There was a twist of the mesentery 
which appeared to have been caused by axial rotation of the mass. 
The tumor was enucleated, and the patient recovered. 

Case 5. Traumatic volvulus ; operation; recovery. — G. R. Turner re- 
ported, October 24, 1892, the case of a boy, aged seven years, Avho 
fell some twelve feet into the mud, striking against the pole of a boat. 
Collapse soon followed, with vomiting ; then restlessness, pain, and 
tenderness in the right iliac fossa. The vomited matter became fecal. 
The abdomen was opened twenty-four hours after the accident. A 
tangled mass of intestines (ileum) was to the left of the middle line, and 
when this was unravelled two collapsed parts, a foot and two feet in 
length and separated from one another by about four feet of interven- 
ing intestine, were found. The collapsed gut at either end passed 
abruptly into the healthy intestine. Mr. Turner regarded it as a case 
of volvulus caused by injury. Uninterrupted recovery followed. 

Case 6. Traumatic volvulus; death. — Dr. Hawkins mentioned the 
case of a woman who died with symptoms of acute intestinal obstruc- 
tion after a slight blow on the abdomen, and the necrops}' showed a 
figure-of-eight twist of the gut behind the umbilicus, which unravelled 
itself as soon as exposed. 

Case 7. Traumatic volvulus; death. — Mr. Staveley related the case 
of a child, aged five years, on whom a slight blow had been struck on 
the abdomen, followed by symptoms of acute intestinal obstruction and 
death within twenty-four hours. Necropsy showed a volvulus situated 
thirty inches from the pylorus. 

Case 8. Volvulus; operation; recovery . — (Reported by Morris.) Mr. 
Gould operated, October 2, 1894, on a woman, aged twenty-five years, 
taken September 29th, after eating lobster, with vomiting and severe 
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pain in the abdomen ; these symptoms continued. The abdomen was 
slightly distended and tender. Resonance over the front and slight 
dulness in the left flank. Ro passage from the bowels since September 
29. Temperature, 96° F. ; pulse, 120 ; fecal vomiting of a reddish- 
yellow color. Abdomen opened below the navml. A volvulus of the 
small intestine was found, the coils being congested and purple. It was 
untwisted, and the patient recovered and was discharged October 23d. 

Cases 9 and 10. Volvuhis; operation; recovery. — R. C. Kirkpatrick 
operated on two cases : (a) Operation, November 19, 1894, on woman, aged 
thirty years, sick three days with pain and vomiting. For a week previous 
she had cramps. There was constipation ; abdomen was tense, slightly 
distended, and tender to pressure. Temperature, 100° F. ; pulse, 78. 
A volvulus of three feet of small intestine was found, untwisted, and 
recovery followed, (i) Man, aged nineteen years, operated on April 
21, 1894. He was taken sick the same day, with swelling of the abdo- 
men, pain, S3'mptoms of collapse; no vomiting. Operated on in the 
evening. No peritonitis. A volvulus of eight inches of small intestine 
was found, with a deep constriction at each end. It was untwisted, and 
recovery followed. 

Case 11. Volvulus caused by straining ; resection ; death. — C. B. Lyman 
operated, October 31, 1895, on a woman, aged thirty years, who was 
taken sick the da)' before after doing some heavy lifting. There was 
pain in the bowels, constipation, and vomiting. The abdomen was 
tender, and a mass could be felt below and to the right of the navel. 
At the time of operation — about thirty hours after the attack came on 
— the pulse was 130, thready, and irregular; the extremities cold. ^ A 
median incision v’as made below the navel, when a mass of intestine, 
black in color, presented. An attempt to untwist it failed, and twenty- 
seven inches were resected and the ends united by means of a Murphy 
button. Death occurred before morning. Necropsy showed that a coil 
of ileum had been twisted, the lower end of the loop being three inches 
from the caecum. 

Case 12. Traumatic volvulus; operation; recovery. — W. P. Giddings 
operated, February 5, 1899, on a boy, aged fifteen years, who had a 
fall three days before, and was seized one hour later with abdominal 
pain, obstipation, and vomiting. The day of operation the abdomen 
was distended, tympanitic, and tender ; pulse, 108, thready ; tempera- 
ture, 97.5° F. On opening the abdomen about 1000 c.c. of bloody 
fluid poured out ; beginning peritonitis was evident. After removing 
one-half of the small intestine the twist in the mesentery was found 
and untwisted. The abdomen was closed without drainage, and re- 
covery followed. 

Case 13. Volvulus; operation; recovery. — J. T. J. Morrison reports, 
in 1897, the case of a fat woman, aged fifty-three years, taken three 
days before the operation with severe pain in the bowels, obstipation, 
and vomiting, which became stercoraceous. No hernia. 

On opening the abdomen a large quantity of offensive bloody fluid 
escaped, and a greatly distended coil of small intestine appeared. This 
loop was about sixteen inches long, seemed to be the ileum, and was 
twisted around its mesenteric axis' from left to right. The bowel was 
deeply congested and ecchymosed, but it was untwisted and returned, 
the abdominal cavity mopped out, and the wound closed without drain- 
age. Recovery followed. 
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Case 14. Congenital volvulus; perforation of the intestine above the 
obstruction: sigmoid amis; death. — L. Tissier and E. Mercier reported, 
in 1897, the case of a female infant, perfectly developed, born Septem- 
ber 28th, and vho, two days later, became restless, refused to nurse, 
and began to vomit. The abdomen became distended. Temperature, 
36.2° C. Patulous anus ; but it was thought that the sigmoid was un- 
developed, and operation for artificial anus in the left iliac region was 
made October 2d. On opening the abdomen a mass of small intestines 
■with a large mesenteric pedicle came out. They were quite red and 
distended with gas, but contained no meconium. The patient died 
October 5th, the vomiting having persisted. 

Necropsy. General peritonitis, with intestinal contents in the peri- 
toneal cavity. The entire large intestine was empty and about the size 
(less) of an adult ureter ; and 25 cm. from the caecum there w'as a 
sudden torsion of the ileum, the part below ascending in front, the por- 
tion above returning below and behind, the two portions making 
between them an angle of 180 degrees from right to left. Higher up 
the intestine was distended, and had given way by a gangrenous slough 
about the size of a half-franc piece ; 40 cm. above was a second torsion, 
probably due to traction on the distended part. 

From December, 1895, to December, 1898, H. Littlewood oj)erated 
on 7 cases of volvulus — 4 of the large intestine and 3 of the small in- 
testine. There were three recoveries — 2 of the large and 1 of the small 
intestine. None of the cases involved the entire mesentery. Only 
those of the small intestine are given here. 

Case 15. Volvulus; operation; recovery, (a) — Operated on June 9, 
1897, on a woman, aged thirty-two years, taken sick June 3d with 
pain in the abdomen ; later with obstinate constipation, vomiting, and 
abdominal distention. Pulse 150 and full. Ether W'as given and the 
abdomen opened in the middle below the navel. Three or four ounces 
of foul-smelling red liquid escaped. Some coils of small intestine were 
dark purple in color, distended and adherent to other coils. Fourteen 
inches of small intestine were found twisted from right to left on its 
mesenteric axis, making rather more than one complete turn. It was 
untwisted, and, though deeply grooved, was left and placed next the 
incision, which was closed, with drainage. The patient had thrombosis 
of the right femoral vein, and three da^’^s after the operation (June 
12th) a fecal fistula formed in the wound, and on the 24th a foot of 
decomposed small intestine, in the form of a slough, was removed 
through this opening. She recovered except for the artificial anus, 
which was closed by a laparotomy and paring and uniting the edges, 
August 11th. Complete recovery. 

Case 16. Volvulus; operation; death, (b) — Operated May 5, 1898, 
on a man, aged fifty- three years, sick since April 29th with abdominal 
pain, vomiting, and abdominal distention, more marked on the left 
side. Temperature not above normal, but pulse 130, No tumor could 
be felt. On opening the abdomen blood-stained fluid escaped ; pur- 
plish-colored, distended intestines were pulled out, and a volvulus 
involving several feet of small gut was found, the twist being from left 
to right on its mesenteric axis, a little more than one complete turn. 
There was one ulcer in the mesentery at the twisted point. It was 
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untwisted, but as it remained distended it was incised and a Paul 
tube was inserted. Abdomen closed, with the intestine fixed in the 
edges of the wound. The obstruction seemed relieved, but the patient 
died five daj^s later. No necropsy. 

Case 17. Volvulus; operation; death, (c) — Operated March 16, 

1898, on a man, aged twenty years, taken suddenly ill on the 13th, three 
days before,_in the night, with acute pain about the umbilicus, which 
continued with vomiting, offensive in character; bowels not opened 
since the 11th. Abdomen slightly distended, rigid ; no tumor. A 
doughy sensation in the pelvis on rectal examination. Under ether the 
abdomen was opened in the middle line below the navel ; some peri- 
tonitis; intestines collapsed in the pelvis; distended above. A vol- 
vulus of two or three feet was found, the small intestine being twisted 
from left to right on its mesenteric axis one turn. It was untwisted 
aud the intestine torn in doing so, but the rent was closed. Patient 
died on the 18th. 

Necropsy showed the small intestine enormously distended over its 
upper half. The lower four feet formed a partially untwisted volvulus 
and presented dark, semigangrenous patches. 

Case 18. Volvulus; operation; recovery. — Dr. John Rogers (reported 
by Dr. Elliot, Jr.) operated, July 12, 1897, on a man, aged thirty 
years ; sailor ; sick three days with severe abdominal pain, vomiting, 
and great prostration. Temperature slightly elevated ; pulse 120 and 
feeble. Abdomen swollen and tympanitic, especially in the left iliac 
fossa. Incision in the median line opposite or through the navel gave 
exit to bloody serum ; small intestine congested. Volvulus found in 
the lower part of the ileum, which was easily corrected. Vitality of 
the gut unimpaired. Wound closed without drainage, and recovery 
followed. Bloody stools followed during the next forty-eight hours 
especially and somewhat for two weeks. 

Case 19. Volvulus; operation; death. — Dr. A. B. Johnson, in 1898, 
saw a case of volvulus in a child, aged six years, male, sick three days 
with pain, abdominal distention, vomiting, aud rapid pulse. The 
abdomen, opened in the middle, revealed a volvulus involving about 
one foot of the intestine about six feet from the csecum. The part 
included in the twist was gangrenous, and was resected and an anasto- 
mosis made. Death next day. It was found that gangrene extended 
some distance beyond the section. 

Case 20. Chronic volvulus ; resection; recovery. — Hadra reported, in 

1899, the case of a woman, aged twenty-six years, who had suffered 
very much for four or five years with the left side of the abdomen, 
painful at all times, but worse on stooping or bending ; a feeling oif 
nausea frequently, bowels more or less regular, tenderness on pressure 
over the left rectus muscle, and a feeling of resistance opposite the 
umbilicus, and a slight swelling was felt. 

Laparotomy over this point disclosed a loop of small intestine double 
the calibre of the parts above and below, with much thickened walls. 
At either end was a distinct line of demarcation or circular impression. 
This coil was quite congested. It was evidently a volvulus, and was 
resected and a Murphy button put in. The button passed by the 
twelfth day, the patient recovered, and was free from all her trouble. 

Case 21. Volvulus; operation; death. — Dr. Brown saw, in 1899, a 
colored woman, aged sixty years, who had suffered seven days from 
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acute iutestinal obstruction. On admission tbe abdomen was enor- 
mously distended, and there was fecal vomiting. Suspicion that 
obstruction was caused by uterine fibroids led to opening the colon in 
the right lumbar region, without relief ; so another opening ‘in front, 
above the navel, disclosed bloody serum, flakes of lymph, and a vol- 
vulus of the small intestine. It was untwisted, and was followed by a 
gush of fecal matter from the colostomy wound. Death in eighteen 
hours. 

Cases 22 and 23. Operation on both ; both fatal, — Elosu reports two 
cases of torsion of part of the mesentery occurring in the service of 
Lannelongue in March and August, 1900. In one the mesentery had 
made three revolutions on its axis. Both were operated on, 90 cm. 
of intestine being resected in one. Death in both cases. 


(B) Volvulus in Part, Associated Hernia. 

Case 24. Femoral hernia, with volvulus in the abdomen; operation; 
death. — Dupuytren operated, in 1819, on a woman, aged seventy-four 
years, with a left femoral hernia larger than two fists, which had been 
strangulated twelve days. Taxis had failed. After opening the sac 
he was still unable to reduce the intestine. Symptoms persisted for 
two days; the intestine became gangrenous and was incised. There 
was no relief, and the patient died. 

Necropsy revealed adhesions between the coils forming the hernia, 
and a figure-of-eight crossing in the bowel just before it passed under 
the femoral arch, the descending passing beneath the ascending portion. 

Cases 25 and 26. Inguinal hernia, with volvulus in the sac; death . — 
Zuckerkaudl reported, in 1887, two cases of scrotal hernia — one right, 
the other left — in men, aged, respectively, fifty and sixty-four years, 
complicated by torsion of the mesentery in the hernial sac. One was 
operated on, and both died. 

Case 27. Femoral hernia, with volvxdus in the abdomen; death . — 
L’Honneur reported, in 1856, a case of femoral hernia in a woman. 
The hernia was reduced, but the woman died in half an hour. 

The necropsy revealed a loop of intestine three or four feet long, 
commencing three feet from the duodenum, twisted upon itself. 

Case 28. Inguinal hernia, with volvulus in the sac ; operation ; death. 
— Dr. Cabot, in 1857-58, reported the case of an elderly man who had 
a reducible inguinal hernia, for which he wore a truss. It came down 
during the night, and he was unable to reduce it, and there was pain 
in the abdomen. Nine or ten hours later he was almost pulseless, and 
the tumor was about the size of a foetal head, tense, oedematous, blue, 
and cold. Operation revealed a large amount of intestine twisted 
entirely round upon itself and in a state of complete strangulation. 
Death occurred before next morning. 

Case 29. Femoral hernia, with volvulus in the abdomen; death . — 
Laugier operated on a case, reported in 1860, of a woman, aged forty- 
nine years, who had suffered six days from a strangulated femoral 
hernia, and found gangrenous bowel, which was opened ; but the 
patient was not relieved, and died eight days after the operation. 

Necropsy showed general peritonitis and a volvulus of the lower part 
of the ileum from left to right for one complete turn. 
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Case 30. Double inguinal hernia, %vilh volvulus; operation; death . — 
J. K. Fowler reported, in 1883, a case operated on by Hulke. A man, 
aged forly years, who had worn a truss for years on account of a double 
inguinal hernia, was taken with s 3 ™ptoins of intestinal obstruction. 
A volvulus of the small intestine was found. Death occurred three 
days later. The necropsy showed about eighteen inches of ileum near 
the csecum, congested and diseased. The whole mesentery was very 
long — from seven to eight and a half inches from the spine to its in- 
testinal attachment. 

Case 31. Inguinal hernia, vsUh volvulus in the sac; operation; death. 
— C. J. Symonds reported, in 1889, the case of a man, aged seventy- 
two years, who had had a right inguinal hernia fifty years. It became 
painful one day, he vomited the next, and herniotomy showed a good 
deal of omentum in the sac, with a volvulus of the small intestine. 
This was reduced, but the patient died unrelieved. 

Necropsy. No general peritonitis, but thirty-nine inches from the 
csecum was a coil of ileum nine and a half inches long, in parts gan- 
grenous, which had evidently formed the volvnlus. 

Case 32. Retroperitoneal hernia, with volvulus; death. — J. Jachson 
Clarke reported, in 1893, a case of duodenal (retroperitoneal) hernia 
in a man who was taken suddenl}"- ill with pain which caused him to 
fall in the street. At the necropsy’’ Mr. Page found almost the entire 
small intestine in the hernia. About a foot of the upper part of the 
ileum was deeply congested — probably the result of having been twisted 
in the sac. The rest of the small intestine was normal in appearance. 

Case 33. Double inguinal hernia, xoith volvulus in the sac; operation; 
recovery. — J. T. J. Morrison operated, October 1, 1894, on a man, 
aged thirty-eight years, laborer, who had had a double inguinal hernia 
for several years, for which he wore a truss. During a fit of coughing 
the left side increased very much in size, Avith agonizing pain bordering 
on collapse, but no vomiting. Operation five hours later. Blood- 
stained fluid escaped on opening the sac, and about a yard of small 
intestine, which was only slightly congested ; but another coil, about 
twelve inches long and very dark in color, was seen deep in the sac. 
This loop was twisted around its mesenteric axis, and was evidentl}'- 
the cause of the acute symptoms and blood-stained fluid. The intes- 
tine was untwisted, reduced, and the radical operation for cure per- 
formed. Recovery followed. 

Case 34. Retroperitoneal hernia, roith volvulus; operation; recovery. 
— Neumann reported, in 1897, the case of a woman, aged fifty-five 
years, who was taken, six days before operation, with sudden cramps 
in the abdomen, vomiting which became stercoraceous, and obstinate 
constipation. Abdomen moderately distended and tender. Operation 
disclosed a right duodenal hernia, the sac containing the bowel lying 
to the right of the spinal column, and forming a tumor larger than 
a child’s head. Part of the intestine was withdrawn by traction on the 
lower part (ileum), when it suddenly ceased, and examination showed 
a loop of bowel twisted into a pedicle. It was untwisted with diffi- 
culty in the sac and withdrawn. It was about half a metre long, 
blackish-blue in color, surface dull in places, and the mesentery was 
(Edematous aud contained infarcts. Recovery followed. 

Case 35. Umbilieal hernia, luith volvulus in the abdomen ; death . — 
R. L. Knaggs operated. May 17, 1897, on a woman, aged sixty-two 
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years, with a large strangulated umbilical hernia. She was taken the 
day before with intense pain in the hernia and vomiting. Operation 
six and a half hours after the attack began. Pulse 54 and of good 
volume. Blood-stained fluid and several feet of small intestine, dis- 
tended and black with blood, were found in the sac. There was no 
constriction at the hernial ring. The opening was enlarged and the 
intestines withdrawn until healthy bowel was reached ; then a volvulus 
involving between four and six feet of small intestine was found and 
released by a half turn and the intestine returned. The patient had 
some relief, and passed feculent matter and sanious fluid, but death 
occurred after forty hours. No necropsy. 

Case 36. Scrotal hernia, with volvulus in the abdomen; operation; 
death. — R. L. Knaggs operated, October 4, 1898, on a man, aged fifty- 
six years, who had long suffered from a left irreducible inguinal hernia. 
He was taken thirteen hours before with pain in the umbilical region, 
followed by vomiting, swelling of the hernia, and seven or eight hours 
later the passage of a quantity of bloody fluid and clots. Pulse 84. 

On opening the sac, dark fluid and about three feet of small intestine 
were found — a part almost normal and the other part congested and 
covered with bloody fluid. The trouble was not at the abdominal 
rings, and the finger introduced detected something like a band inside. 
The intestine was drawn down until it became healthy, when a con- 
stricted point was found. As the patient’s condition was bad, the 
intestine was reduced, in the hope that the volvulus would untwist, 
and the wound was closed. Death occurred twenty-seven hours later. 

The necropsy showed that the lowest four feet had made a single 
half turn from right to left, “ so that at the neck of the volvulus the 
termination of the ileum lay over and directly across the ileum at a 
point some feet above the valve.” The greater part of the loop had 
been in the hernial sac. Cause of death suggested was shock and fecal 
intoxication. 

Case 37. Femoral hernia, vMh volvulus; resection of gangrenous part ; 
recovery. — Dreesman operated. May 7, 1898, on a woman, aged thirty- 
seven years, with a right femoral hernia. She was taken the day 
before with pain, swelling of the hernia, which became as large as two 
fists and tender, and vomiting. Pulse 160. On opening the sac dark- 
colored fluid escaped, the intestine was gangrenous, and the gangrenous 
portion extended into the abdomen and could not be drawn out. The 
abdomen was opened by extending the hernial incision, when more 
dark fluid escaped, and a volvulus of the lower part of the ileum, from 
right to left, one half turn, was found. About 7 feet (2.15 metres) of 
gangrenous intestine were resected and the proximal end inserted 
laterally into the colon. Recovery followed. 

Case 38. Inguinal hernia, with volvulus in the sac; operation; re- 
covery. — -T. C. Da Costa reported, in 1899, the case of a man, aged forty- 
nine years, with an old, very large inguinal hernia, which nothing 
would retain in place. Three days before operation there had been 
pain in the hernia and in the abdomen, tenderness and nausea, but 
no vomiting. The sac contained the csecum, appendix, most of the 
ascending colon, and a considerable portion of the ileum and omentum. 
A portion of the ileum was found twisted, adherent to surrounding 
structures, deeply congested, and strangulated. The omentum was 
removed, the intestines reduced, and the patient recovered. 
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Case 39. — See page 803. 

Case 40. Femoral hernia, with volvulus in the abdomen ; death . — This 
patieut, seen by me, was a white woman, aged sixty-two years, who had 
had a left femoral hernia many years. It came down on the night of 
April 24, 1902, and she was unable to reduce it. Next day she was 
in pain, and began to vomit. When I first saw her, on the 26th, the 
abdomen was soft, not swollen, but was tender, as was the hernia. 
Pulse 120, and vomiting was stercoraceous. Patient refused operation, 
and died about forty-eight hours after the first symptoms appeared. 
Necropsy showed slight peritonitis, but considerable effusion of dirty 
yellow serous fluid. The hernial sac contained about one inch of gan- 
grenous ileum about twelve inches from the csecum, tightly constricted 
by the femoral ring. Within the abdomen was a distended coil of in- 
testine continuous with the portion in the hernial sac. The coil formed 
a volvulus about two feet long by turning on its mesentery from right 
to left a half turn, and was held in place by the hernia. Keduction of 
the hernia permitted the volvulus to untwist. 
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INTESTINAL PERFORATION DURING THE COURSE OF 
TYPHOID FEVER, AND ITS SURGICAL ASPECTS. 

By C. E. Briggs, M.D., 

OF CLEVEIiAND, OHIO 

Frequency and Mortality of Perforation. While the per- 
centage of deaths resulting from typhoid fever, and more particu- 
larly the proportion of these deaths due to perforation of the bowel 
is a well-established fact and quite generally known, we believe 
that the specific appreciation of the appalling number of these 
individual cases of perforation is by no means appreciated by the 
medical profession in general. While we all appreciate that the death 
rate from typhoid fever is from 7 to 14 per cent., averaging, probably, 
for the entire United States about 10 per cent., and that of these fully 
one-third are due to perforation, we think that few could have read 
without marked surprise the statistics recently collected by Dr. H. M. 
Taylor in an article on “ Typhoid Perforation; Its Frequency, Prog- 
nosis, Diagnosis, and Treatment,” New York Medical Journal, Feb- 
ruary 1, 1902, vol. Ixxv. p. 193. From various- statistical sources 
gathered in 1896 the author has determined the number of cases of 
typhoid fever in the United States as about 500,000 per annum, and 
the death rate about 50,000, which is doubtless a very fair average 
mortality. The frequency of perforation has been so definitely estab- 
lished from so many sources as being about 331 per cent, of the deaths, 
that this number can hardly be questioned. This would give a death 
rate of something over 16,660 cases from perforation in typhoid fever 
in one year in the United States. Of this number it is now definitely 
known that 5000 to 8000 cases annually can be saved by operative 
interference. These figures represent, we believe, an adequate appreci- 
ation of the usefulness of surgical interference in the United States at 
the present time, and are certainly striking and instructive. 

Owing to the very rapid medical and surgical progress along the 
lines of diagnosis and treatment in typhoid perforation during the last 
five years, the usefulness of operation in such cases has become estab- 
lished so far beyond the possibility of any doubt that it is no longer 
found necessary to urge and justify the procedure in the large majority 
of the cases. The question of recovery in such cases without operation 
is a matter of very grave doubt, although it has been absolutely known 
to occur in a few isolated instances where the damage was well local- 
ized near the csecum, the cases assuming more the characteristics of 
appendicitis than those of perforation. It is an umvarrantable assump- 
tion, however, that unoperated cases recovering from mild or even 
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inarked syinptoius of perforation are actual cases of recovery from per- 
foration itself. At a time when medical treatment was practically the 
only means employed, the possibility of recovery was a very serious 
question even among the best authorities. In an article by Dr. R. H. 
Fitz (Transactions of the Association of American Physicians, 1891, vol. 
vi. p. 200) on “Intestinal Perforation in Typhoid Fever: Its Prog- 
nosis and Treatment,” the author states; “Since perforation of the 
intestine in typhoid fever may take place without any subjective 
symptoms, and since suggestive— even so-called characteristic— symp- 
toms may occur without any perforation having taken place, it must 
be admitted that recovery from such symptoms is no satisfactory evi- 
dence of recovery from perforation.” Any practitioner who has been 
intimately associated with typhoid fever for any length of time has 
seen cases of typhoid suggesting perforation that have gone on to re- 
covery, but too often there has been an unwarranted assumption that 
perforation actually occurred, and the instance has been mentioned as 
a remarkable cure. Since the usefulness of operation has been estab- 
lished in these cases it has become a well-known .fact that the gravest 
symptoms of perforation may be present without the actual lesion, 
and, on the other hand, a rather premature assumption from vague 
symptoms has been absolutely justified by the discovery of perforation 
at operation. It is needless to say that the.se remarks apply to the 
diagnosis of perforation and not to the diagnosis of general peritonitis 
following perforation. The same position, however, the lack of signs 
and symptoms corresponding to the actual pathological condition, has 
been long since established with reference to general peritonitis that 
has recently been demonstrated with reference to typhoid perforation. 
The man who assumes an unassailable position in either one of the 
above-mentioned conditions in instances which cannot be subjected to 
actual demonstration, can no longer be considered to hold a tenable 
and justifiable position. It must be admitted at the present time that 
it is a far safer and much more justifiable assumption that the mor- 
tality in unoperated cases of intestinal perforation in typhoid fever is 
practically 100 per cent. 

It was eighteen years ago that the first operation for perforation 
was performed. Dr. W. W. Keen, in 1898, in his book on Surgical 
Complications and Sequelce of Typhoid Fever, published a table of 83 
cases collected by Dr. T. S. Westcott, and in the Journal of the Ameri- 
can Medical Association for January 20, 1900, in an article on “ The 
Surgical Treatment of Perforation of the Bowel in Typhoid Fever,” 
the same author gives a table of 75 additional cases collected by Dr. 
M. B. Tinker, 158 cases in all, which were considered to include all 
the cases published to January 1, 1900. Since that time the number of 
published cases has rapidly increased, but owing to greater familiarity 
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with, the subject and the increased frequency of operation it is believed 
that the number of published cases is far below the number of opera- 
tions performed, especially in unsuccessful cases. The majority of 
the reports have been glaringly incomplete, indicating either a deplor- 
able lack of scientific observation, or failure on the part of the writers 
to appreciate the increasing necessity for careful and detailed reports 
in such cases. The grosser and more evident facts with reference to 
diagnosis have already been well established, but the refinements in 
diagnosis which are going to make it possible to detect the occurrence 
of this complication at a much earlier stage and in a much larger pro- 
portion of the cases are still lacking. The question of general peri- 
tonitis ought not to enter at all into the consideration of perforation. 
Many of the pathognomonic signs, so-called, of perforation are now 
known to be merely an indication of general peritonitis. It is only by 
keeping these two conditions distinctly separated in the general medi- 
cal mind that the diagnosis of perforation is to be more frequently and 
more accurately made, and it is only by strict and careful attention 
from now on to the refinements of diagnosis that we shall be saved the 
humiliation of operating for perforation and so frequently finding 
extensive peritoneal infection. Much improvement in operative tech- 
nique at the present time cannot be expected, as this has already 
reached as advanced a stage of perfection as our present surgical 
knowledge will permit. Improvement is to be looked for almost 
entirely along the line of early and accurate diagnosis, which can only 
be the result of careful clinical observation, and what is of equal or 
even greater importance, of accurate pathological study. The path- 
ology of these cases, especially the information afforded by extended 
post-mortem examinations in unsuccessful cases, has been even more 
neglected than the clinical study, whereas the whole question of prog- 
nosis and of the causes of death depend absolutely upon post-mortem 
findings. With but relatively few exceptions it has been assumed that 
the mortality following operation has been due to general peritonitis. 
It cannot be denied at the present time that this is not for the most 
part a correct view, but the comparatively few post-mortem examinations 
recorded certainly indicate that a good many of the unsuccessful cases 
die from causes entirely independent of the operation, and which at the 
present time are beyond means of control. It is in the hope of stimu- 
lating interest in the more uncertain points of diagnosis, and especially 
in the pathological knowledge of these cases, as well as affording some 
definite suggestions for accomplishing these objects, that the present 
article is presented. Many of the observations contained in this paper 
have been suggested by cases of typhoid perforation studied at the 
Lakeside Hospital in Cleveland during the last four years, several of 
which were reported by the writer from the surgical clinic of ihe hos- 
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pital in The American Journal oe the Medical Sciences, Jan- 
uary, 1902, vol. cxxiii. p. 38, “ Laparotomy for Perforation in Typhoid 
Fever,” 

It may seem at first that it requires considerable temerity to speak 
of the diagnosis of typhoid perforation from a purely surgical stand- 
point. The view of the medical profession, however, has changed so 
radically with reference to the treatment of perforation, that it may 
almost be said to come under the head of a surgical rather than a 
medical complication, in the same manner in which appendicitis is now 
brought to the observation of the surgeon, not solely at a time when 
operation is immediately demanded, but for the sake of diagnosis in 
doubtful or somewhat obscure conditions. Surgical aid in the diag- 
nosis of appendicitis has become of the utmost value, and we feel 
equally certain that much the same consideration will prevail with refer- 
ence to typhoid perforation. It is largely on this account that the 
surgical interest in typhoid fever in general has recently become so 
manifest. The physical conditions of the abdomen are often so altered 
during the course of typhoid fever that the surgeon who is unfamiliar 
Avith the typhoidal abdomen is utterly incapable of giving a well- 
considered opinion in cases of suspected perforation. It was in view 
of this fact that Dr. Osier, a few years ago, so strongly urged the 
desirability of surgical observation of the typhoid cases at the Johns 
Hopkins Hospital, and it is largely on account of the lack of oppor- 
tunity for such observation among surgeons in general that so little has 
been done on the subject outside of large hospitals. The desirability 
of surgical familiarity Avith the abdominal conditions in all stages of 
typhoid fever cannot be too strongly urged, and its importance cannot 
be over-estimated. 

Etiological Considerations, In considering the subject of in- 
testinal perforation in typhoid fever, there are a number of points in 
the etiology of the condition which have already been determined with 
all the accuracy that is desirable, and Avhich can be dispensed with in 
a f eAV Avords. The time at which the perforation occurs, so far as diag- 
nosis is concerned, is of no consequence. It most frequently occurs 
during the third Aveek, but in one of the Lakeside series there Avere 
Amry marked suggestions of perforation in one case on the fifth day of 
the disease, although no perforation Avas found, and in another case 
general peritonitis had followed a perforation occurring on the sixth 
day, as nearly as could be made out from the history. It may occur 
late in a prolonged convalescence, or in a relapse, so that from a stand- 
point of diagnosis the stage at which the patient has arrived in the 
illness must be entirely overlooked. The time of perforation is of 
much consequence, hoAvever, with reference to the general condition of 
the patient and to the way in which operation is borne, as will be 
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mentioned later. The severity of the fever can be overlooked entirely 
in diagnosis, except for the fact that diagnosis is more difficult in 
severely sick cases, where one scarcely ever finds the indications so 
marked. It is the opinion of Dr. Osier that it occurs more frequently 
in severe cases ; but medical ojiinion in general is quite divided, and 
from the study of the reported cases one is certainly justified in a con- 
servative opinion. It certainly appears to occur about as frequently 
in mild as in severe cases, and in any event it occurs so frequently in 
both classes that the mildness or severity of the disease can be entirely 
laid aside with reference to diagnosis. The matter of constipation and 
diarrhoea, is of little consequence in diagnosis, the cases being so equally 
divided that these conditions can also be overlooked. The question of 
age and sex is of slightly more importance, but this also can be over- 
looked almost entirely. It occurs much more frequently in young 
adults, but three or four cases have been reported in. children under 
fifteen years. It also occurs much more frequently in males than in 
females. Neither of these conditions can influence the diagnosis to any 
appreciable degree, however, except that one might be justified in 
delaying a little longer in cases of young children. It is of somewhat 
curious interest that only two instances of operation for perforation in 
a negro have been reported, and that in only one of these was perfora- 
tion actually found. The question of intestinal hemorrhage is of some- 
what more importance, but mainly from the fact that its occurrence at 
the time is very apt to mask or simulate perforation and render diag- 
nosis much more difficult. As an etiological feature, however, ante- 
cedent to perforation, we believe it can be entirely overlooked. The 
occurrence of hemorrhage is purely fortuitous, and depends solely upon 
the chance of the ulcerating surface encroaching upon a vessel of con- 
siderable size. It cannot be assumed that the ulcer is approaching the 
peritoneal surface more rapidly on that account, or that the process 
will even eventuate in perforation merely because the hemorrhage has 
occurred. A comparatively small number of the reported cases of 
perforatiou have been preceded by hemorrhage, and it is only a small 
percentage of the cases of hemorrhage that have eventuated in per- 
foration. In instances where the relation is suggested it is almost 
invariably a mere assumption that hemorrhage has come from the 
particular ulceration that has gone on to perforation. So that in con- 
sidering the diagnosis of perforation we think one can entirely overlook 
as etiological factors the period of the disease in which the perforation 
occurs, the severity of the disease, the occurrence of constipation or 
diarrhoea, the question of age, sex, and color, and the occurrence of 
hemorrhage from its purely etiological standpoint. 

Symptoms and Signs of Perforation. In considering the symp- 
toms and signs of perforation we believe it is of the utmost importance 
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to preserve a sharp distinction between the two. Some of the signs of 
perforation are doubtless ahvays present, although possibly unobserved 
or misinterpreted. The amount of dependence one can place on symp- 
toms, however, depends entirely upon the mental condition of the 
patient and his appreciation of sensations. The patient whose facul- 
ties are moderately alert can afford very material aid through his per- 
ception of pain and his own conception of being very much worse or 
very much better. In proportion to the amount of apathy so often 
present to a greater or less degree, these sensations are much less 
acute, and the patient’s ideas regarding himself are of much less con- 
sequence, In deeply apathetic or delirious cases the question of symp- 
toms must almost invariably be largely or entirely set aside. Conse- 
quently in the latter class of cases, which are almost always the severely 
sick cases, one must rely almost entirely upon physical signs and 
phenomena. As in so man}"^ other conditions, in the cases in which one 
is most desirous of making an early and careful diagnosis, the means 
at hand for making this diagnosis are much more strictly limited than 
in less severe cases where one can risk a little larger margin of error. 
It is thus evident that in most severe cases one is forced to be more 
radical in his diagnosis and establish the presumption of perforation on 
somewhat less sufficient grounds. These two distinctions, then, between 
signs and symptoms on the one hand, and the clear-minded as against 
the apathetic and delirious patients on the other, at once assume pro- 
portions of the very highest importance, and it does not seem to the 
wi'iter that these considerations can be too stronglj'' urged. These are 
distinctions to which we feel justified in making frequent reference. 

Symptoms. In considering first the symptoms of perforation one 
finds for consideration pain, sensitiveness, the sensations associated with 
systemic shock, and the sensations of altered respiration. These have 
been named in the order of their relative importance in the vast 
majority of cases in which the sensibility of the patient is sufficiently 
acute to make them of any use whatsoever. 

Abdominal pain is by far the most important symptom, and if present 
demands the utmost consideration in forming a diagnosis. This is 
especially true where the patient has been comparatively free from 
previous abdominal complications and the symptom appears as a sud- 
den, sharp, often agonizing sensation, quite circumscribed, located in 
the lower part of the abdomen near the median line or toward the i-ight 
side ; and especially if the pain remains severe and circumscribed for 
an hour or more. Such a picture one can scarcely mistake, and with 
a very slight suggestion along the line of physical signs one must feel 
justified in making the diagnosis. The pain, however, may come on 
gradually, commencing almost anywhere in the abdomen, but more 
frequently starting near the median line, near or below the umbilicus. 



BRIGGS: INTESTINAL. PERFORATION. 


827 


If the pain is general at the start it usually becomes more closely con- 
fined to the lower half of the abdomen within a short time. When 
pain becomes more general after having been moderately well localized 
at the start, it suggests rather strongly that peritoneal infection is pro- 
gressing from a point of perforation. The pain, whether sudden or 
general in its first manifestations, localized or diffuse, may at the 
same time he either moderate or severe ; in general it can he said that 
the better localized the pain the more keenly it is appreciated, but the 
distinction is of vastly less consequence than the fact itself that pain is 
present. So that the occurrence of pain is a feature of the utmost 
importance when present. The location of the pain, its limits, its 
severity, the manner of appearance, and persistence are matters of 
secondary importance, except possibly the last-mentioned feature. In 
proportion to the degree to which these various features of the pain 
are accentuated these secondary considerations of pain may be said to 
be of importance, but the absence of such accentuation must be almost 
entirely overlooked in arriving at a diagnosis. 

Sensitiveness is, of course, very closely allied to pain, and may almost 
be considered as a less strongly marked manifestation of the same sen- 
sation, so that many of the things mentioned with reference to pain 
are true to a less degree with reference to sensitiveness. All patients 
with abdominal pain are sensitive, but one is often obliged to rely con- 
siderably upon sensitiveness as a symptom in the absence of pain. The 
limits of sensitiveness are usually more narrow than those of pain, and 
on this account it is sometimes of aid in assisting the patient to more 
definitely locate his pain. Localized pain is accompanied by localized 
sensitiveness, but diffuse pain is not infrequently associated with cir- 
cumscribed sensitiveness, and this fact is often an aid of considerable 
importance. Spreading sensitiveness is open to the same interpretation 
as spreading pain, and is if anything a little more to be relied upon. 
The occurrence of sensitiveness is more common to the lower half of 
the abdomen or to the entire right half. Its frequent occurrence in 
the right lower quadrant, to which attention has been strongly called 
by several writers, does not appear to exist in many cases. The truth 
of this statement has been strongly suggested by the Lakeside series 
and seems to be justified by the large proportion of reported cases. 
The degree of accentuation increases the usefulness of sensitiveness, 
also, as a symptom, possibly a trifle more so than in cases of pain ; but 
here again the characterizing features of sensitiveness are of only 
secondai’y importance as compared with the presence of sensitiveness 
itself. 

The sensations associated with systemic shock vary so greatly in different 
patients, and are so closely allied to certain signs to he mentioned later, 
that one is obliged to speak of them in a very general way\ These 
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sensations, general and varying as they are, however, in a responsive 
and clear-minded patient are worthy of careful consideration when 
present. Perhaps their meaning is best described by the expression so 
often used by the patient himself, literally or implied, of an “ all-gone 
feeling,” as if the “bottom had dropped out of him;” a feeling 
vaguely described but strikingly realistic, that some serious catastrophe 
has occurred. It is doubtless this that sometimes causes in these patients 
the intensely anxious and apprehensive countenance not infrequently 
seen, the exact meaning of which they are unable to put into words. 
It is scarcely possible to speak of these sensations in more detail. 
Their presence is unmistakable and of considerable importance; their 
absence, again, may be entirely disregarded in making a diagnosis. 

The sensations of altered respiration are of little consequence com- 
pared with the other symptoms mentioned, or compared Avitli respira- 
tion as a sign. The patient is apt to feel short of breath, and finds 
that his respirations for some reason or other must be largely costal. 
As a sensation it is present in almost direct proportion to the intensi- 
fied characteristics of pain already mentioned, and in the absence of 
pain, at least in the absence of pain and sensitiveness, it does not exist. 
The symptoms of altered respiration are of so little consequence that 
they may be entirely disregarded. 

Signs. But it is upon the signs suggesting perforation that one is 
forced to rely largely, and in apathetic and delirious cases one must 
rest his diagnosis upon these signs almost absolutely. Here, however, 
it is necessary to draw the distinction even closer between perforation 
and general peritonitis, and keep in mind that the diagnosis of general 
peritonitis is not the diagnosis of perforation. And against maintain- 
ing this distinction one cannot with propriety set the fact that both 
these conditions at times are very bizarre and misleading in their mani- 
festations, and that occasionally the postmortem examination reveals 
a condition of which the manifestations before death gave absolutely 
no recognizable indication. These signs suggesting perforation include, 
first, indications gathered from the abdominal exarnination alone, such 
as muscular resistance, the presence of gas within or outside of the in- 
testine; and, second, certain general systemic indications, such as 
vomiting, altered respiration, temperature, pulse, altered blood condi- 
tions, and general systemic shock. 

Muscular resistance is, we believe, the most important of all these 
signs. It is a sign of the utmost importance in almost any acute intra- 
abdominal condition, and its reliability can rarely be questioned with 
impunity. It indicates very clearly that the abdomen is trying to pro- 
tect itself against injury from the outside, and is a condition largely 
independent of the volition of the patient. The presence of pain and 
sensitiveness is, to be sure, usually associated with muscular resistance 
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to a greater or less degree, but tbe same patient, if he is deeply apathetic 
or delirious, and abdominal protection is still needed, would show 
muscular resistance. This muscular resistance is not infrequently 
general, but in cases of perforation in typhoid fever, since the lesion is 
almost invariably located in the lower half of the abdomen or on the 
right side, the resistance is accentuated in these localities. Its useful- 
ness is impaired to an inexperienced observer, however, in that many 
cases of uncomplicated typhoid show a varying amount of muscular 
resistance which must not be mistaken by one seeing the case for the 
first time. Here, again, is a very striking example of the necessity for 
surgical familiarity with the abdominal conditions in uncomplicated 
typhoid, and also of the great desirability of having typhoid cases 
under frequent surgical observation. Muscular resistance is probably 
never absent in perforation. If resistance was present before perfora- 
tion it is probably always increased, and in such cases an accurate esti- 
mation of the degree of increased resistance is of great value. 

Distention and tympany from gas within the intestines are signs of 
no consequence with reference to perforation per se. Their absence is 
of equal inconsequence. As signs of spreading peritoneal infection, 
however, they are both of well-known and merited consequence and 
need not be discussed here. They are confirmatory evidences only in 
so far as one has been willing to run the risk of spreading infection 
secondary to the perforation. If there was gas in the intestines pre- 
vious to perforation, as is frequently the case, it would not be increased 
by the accident ; if the abdomen was soft and there was no distention 
one would not find a sudden accumulation of gas Avhen perforation 
occurred. So that aside from the fact that distention and tympany 
may tend to obscure the diagnosis and render it more diflBcult they can 
both be set aside entirely with reference to the diagnosis of perforation 
itself, and are confirmatory only in proportion to the degree of spread- 
ing infection. 

, The presence of abdominal gas outside the intestine, however, if its 
presence can be demonstrated with certainty, is practically a proof of 
perforation. Such evidence is usually sought through obliteration of 
the liver dulness. This manifestation, however, is a matter of such 
uncertainty that it renders the interpretation of the sign of practically 
no value. The obliteration of liver dulness has been demonstrated 
again and again to be due to a distended colon or small intestine as 
well as to free abdominal gas, and in severa'' cases in which diagnosis 
was considered practicaly absolute on account of this sign, no perfora- 
tion was found. The absence of altered liver dulness is, of course, a 
matter of absolutely no consequence in diagnosis, and in cases where 
the liver dulness is altered to an appreciable extent, it is quite impos- 
sible to say whether it has been effected by free abdominal gas or dis- 
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tended intestine. If the liver dulness is altered one may he justified in 
being suspicious of the circumstance, hut we feel he is unjustified in 
any further assumption. 

Namea and vomiting occur so infrequently that they are of little aid 
in the diagnosis, and their absence may he entirely set aside. They 
are more frequently associated with cases in which there is severe pain, 
and in these cases are probably open to the same interpretation as 
nausea and vomiting under an}' condition of severe abdominal pain. 
They are also seen, however, as manifestations of severe systemic shock, 
but in such cases the presence of shock is so manifest that one need not 
look for the confirmator}' evidence of vomiting. They occur in less 
than 25 per cent, of the cases. Their presence is of slightly confirma- 
tory value only. 

Altered respiration is a sign of consequence, and is probably to be 
interpreted as muscular resistance, namel}', a means of protecting the 
abdomen. The prevailing type of respiration where perforation has 
occurred is almost invariably distinctly thoracic. This type of respira- 
tion is also seen in severe cases of t)’phoid with distention and rigidity, 
but the phenomenon is considerably accentuated when perforation 
occurs. It was a very striking sign in all the Lakeside cases. It is 
rather more evident, to be sure, in clear-minded patients wdth consider- 
able pain, assuming somewhat the quality of a symptom ; but it is 
sufficiently recognizable as a sign alone where the mental condition of 
the patient is to be entirely disregarded. The rate of respiration, also, 
is nearly always more or less increased, but is of largely secondary con- 
sequence. If the patient is in pain, respiration may be unduly increased 
on this account alone ; if he is insensible to pain, the restricted respira- 
tory excursion will necessitate somewhat more rapid breathing. 
Altered respiration, then, of the costal type warrants much the same 
assumption as muscular abdominal resistance, and we believe this altera- 
tion can be found in practically all cases if sufficiently well observed. 
As this alteration is largely relative it is probably less- reliable than 
muscular resistance, and as it is open to the same interpretation its 
practical value, aside from being merely confirmatory, is not great. Its 
absence, however, as in the case of muscular resistance, must be con- 
sidered of considerable importance. 

Alteration in temperature may be of some positive value, but the 
absence of such alteration must be set aside entirely in making a 
diagnosis. An accompanying chill is of rather infrequent occurrence. 
Two of the Lakeside cases showed no alteration in temperature, and 
many other reported cases are equally negative in this respect. Many 
cases will show a rise or fall generally not exceeding 2° F., which, 
when considered with the usual irregularity of the typhoid chart, must 
be admitted to be pf little value. A very decided drop in temperature. 
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as is sometimes seen in hemorrhage, is rather less frequently met "with 
in perforation, we believe, than has been generally supposed. As an 
indication of spreading infection the value of altered temperature has 
long since been well established, as was mentioned also with reference 
to distention and tympany ; but as an indication of perforation itself 
the matter of altered temperature may be very largely overlooked. 

The puke is an indication of greatest importance. It is, of course, 
an evidence of systemic shock accompanying perforation, but is a 
matter of such consequence that it deserves special mention. One 
can almost invariably expect a rise in pulse that is quite marked, 
perhaps twenty beats or more, the alteration occurring rather suddenly. 
This rise in pulse is affected in a measure by the increased respiration, 
but is almost always too marked to be accounted for entirely on such 
grounds. The quality of the pulse also is markedly altered, the ten- 
sion being reduced, and the pulse rendered readily compressible. These 
strikingly distinctive changes in the rate and quality of the pulse are, 
of course, less strongly marked in more severely ill cases, in which the 
pulse is already rapid and the quality poor, but even in such cases, to 
one familiar with the daily condition of the patient in question, the 
relative alteration is evident. It may also be of some aid in differen- 
tiating between shock and hemorrhage, as alteration in rate and quality 
is likely to be more gradual in hemorrhage ; it is a distinction, however, 
that is by no means always recognizable, but may serve as a some- 
what confirmatory observation. Sudden marked alteration in rate and 
quality, then, is an indication of great importance. 

Definite knowledge regarding altered blood conditions occurring in 
typhoid fever is so meagre that we feel that little reliance can be 
placed upon it in making a diagnosis of perforation. This may appear 
at first sight to be a rather striking and radical statement. In the large 
proportion of cases it is very doubtful if the white blood count is affected 
by the perforation itself. It is true that in many instances a leucocy- 
tosis is observed to follow perforation at an interval of anywhere from 
one to six hours ; but, on the other hand, in a very considerable number, 
of cases no such leucocytosis is observed. It has also been observed 
that moderately sudden and quite extreme leucocytosis occurs in patients 
in whom perforation was supposed to exist, when operation showed 
definitely that none had occurred. One of the Lakeside cases showed 
such a rise from approximately 8000 to 50,000. It has been assumed 
by some and considered demonstrated by others that following perfora- 
tion there is a “ wave of leucocytosis” extending over a period of a 
few hours, and that in cases where no leucocytosis is observed the 
observation has been made at the close of this wave. Some cases show 
this condition, others do not. Whatever one’s belief regarding it may 
be, it is known to be a certainty that the leucocytic equilibrium in man 
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is very easily disturbed to a greater or less extent. Some of the causes 
that at times effect this disturbance are known with a moderate degree 
of certainty, but the number of causes with which we are somewhat 
acquainted is probably very small as compared with the number of 
causes for which we are utterly unable to afford any adequate explana- 
tion at the present time. Slight temporary differences in the white 
blood count are usually bejmnd explanation, and while it may be assured 
that such temporary flights occur in perforation it is an assumption 
that must be based upon far wider and much more accurate observation 
than has been made thus far. These waves of leiicocytosis have been 
demonstrated to exist in man}’' conditions, and for that matter in sup- 
posedly normal individuals, which had they occurred in conjunction 
with symptoms suggesting perforation might be assumed to be due to 
that cause. One such set of observations has been made by Cabot, 
Blake, and Hubbard in an article on “ A Study of the Blood and Its 
Kelation to Surgical Diagnosis,” Annah of Surgery, vol, xxxiv. p. 
361. These views are based upon the observation of only ten cases, to 
be sure, four of which were typhoid fever, but they are as extended 
and certainly more accurate on the whole than any observations in 
favor of the leucocytic wave theory in perforation, and serve to put 
the subject where one is unable to attach to it much diagnostic impor- 
tance at the present time. What may, however, prove to be of some 
consequence is a steadily increasing leucocytosis reaching a well-marked 
maximum, which is attained after a considerably longer period than 
the height of the so-called wave. The interpretation of this increase, 
however, is largely an assumption ; it may be due to spreading infection 
which has not yet become sufficiently marked to cause the fall in the 
number of leucocytes not infrequently seen in cases of extensive peri- 
toneal infection. Be this as it may,- it must be admitted to be of 
relatively small practical importance, for if these cases are to be saved 
one must not wait for a well-developed leucocytosis from any such 
cause. There is a great though apparently decreasing tendency to over- 
estimate the value of leucocytosis in surgical abdominal conditions at 
the present time, and we feel that this is an example. The irregularity 
noted in the blood examinations in cases of demonstrated tj’phoid per- 
foration is so great that the subject needs far wider and much more 
accurate study than has thus far been given. But while from the 
standpoint of diagnosis the question of leucocytosis must be largely set 
aside, from the standpoint of careful and complete observation of cases 
the importance of such examination cannot be overestimated. The 
subject may have possibilities ; before leaving it the absence of such 
possibilities must be thoroughly demonstrated. 

Alteration in the amount of Juernoglobin and the number of red blood 
corpuscles in these cases is a matter that has been almost entirely over- 
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looked, but from a theoretical standpoint it would appear to be of 
somewhat more consequence than the white count. The most difficult 
cases for diagnosis are those in which the decision lies between hemor- 
rhage and perforation. If the diagnosis of hemorrhage is incorrectly 
made, and instead of this perforation has occurred, the desirable 
opportunity for operation is lost while waiting for the demonstration 
of hemorrhage through the bowel discharges. It may be possible to 
make use of the red count and the estimation of haemoglobin as affected 
by hemorrhage to aid in the differential diagnosis in these cases. The 
white count can be of little aid in this differentiation. It is felt that 
some careful observations along this line will prove valuable. 

Systemic shock is probably always present, although not always recog- 
nized, and is an indication of the very greatest importance. The con- 
dition is usually so evident and its indications so readily recognizable 
that it is scarcely necessary to consider it in detail other than to insist 
on its importance. Altered respiration to a slight degree possibly, and 
especially alterations in pulse, temperature, and blood are indications 
of general systemic change. The pallid countenance, the drawn facial 
expression, slight cyanosis of lips and finger-nails, the sudden occur- 
rence of perspiration, and the slight tremor that is sometimes present, 
together with the altered pulse and temperature, make a very striking 
picture when well marked. Here, again, however, in proportion as 
the organism is deeply affected by the disease itself, the margin of 
vitality susceptible to even the severest degree of shock is narrow, and 
the system may be so deeply affected that it fails entirely to respond in 
any appreciable degree to the shock received, and the catastrophy 
passes unrecognized. It must be kept in mind, however, that this is 
said solely with reference to the severity of the infection, and is entirely 
independent of the mental condition of the patient. Shock is distinctly 
recognized by physical, not mental demonstrations, and if any reac- 
tionary power remains in the organism the condition can be recognized 
in spite of delirium or apathy. This condition of systemic shock was 
observed in all of the Lakeside cases. In one case with severe infec- 
tion and moderately well-marked shock no perforation was found, and 
the cause of the suddenly altered condition was never demonstrated. 

In summary, then, the signs and symptoms upon which one is 
forced at the present time to rely mainly in making a diagnosis of per- 
foi’ation are pawi, sensitiveness, muscular resistance, altered respiration, 
alteration in rate and quality of the pulse, and evidences of systemic shock. 

Differential Diagnosis. The question of differential diagnosis 
is a matter upon which there is little to be said with satisfaction, owing 
largely to our fragmentary and quite indefinite knowledge of the 
causes of pain during the course of typhoid fever. Pain must be con- 
sidered a most important symptom, and at times the most important 
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feature in making tlie diagnosis of perforation, but at the same time it 
is the indication which most often leads us astray, A most instructive 
and commendable paper by Dr. Thomas McCrae, “ Abdominal Pain 
in Typhoid Fever,” New York Medical Journal, May 4, 1901, vol. 
Ixxiii. p. 749, is perhaps the most valuable article of its kind that has 
occurred in the more recent literature. His report is based upon the 
analysis of 500 cases at the Johns Hopkins Hospital, in which it was 
found that only two-fifths of the patients were free from pain or ten- 
derness; one-fifth showed tenderness onlj^ while two-fifths showed pain 
sometime during the attack. Of this number there were only 13 cases 
of perforation, while in 70 cases there was no discoverable cause. It 
must be admitted that in a large proportion of cases in which the 
existence of perforation has not been demonstrated at operation, the 
causes of the indications leading to the diagnosis have not been discov- 
ered, and in instances in which the causes have been assigned it was 
largely an assumption. Among these causes, known or supposed, are 
diaphragmatic pleurisy, pneumonia, iliac thrombosis, appendicitis, peri- 
tonitis from undisco verable causes, intestinal obstruction, suppurating 
mesenteric or retroperitoneal glands, cholecystitis, and intestinal 
hemorrhage. 

Regarding pleurisy and pneumonia, they have both been known to 
be associated with abdominal pain, the entire aspect of the case resem- 
bling very closelj’' that of perforation. If the pneumonic process is 
not sufficiently near the surface to be recognizable, one can have little 
hope of avoiding the mistake. A careful pulmonary examination in 
all cases is the onlj" possible precaution. Such cases are, however, 
fortunately^, very rare. Iliac thrombosis is usually associated with sen- 
sitiveness in the groin and for a varyung distance along the course of 
the femoral vein, and a careful examination may reveal this cause of 
a misleading symptom and should always be carefully kept in mind. 
Appendicitis occurring during the course of ty’^phoid fever can very 
rarely be differentiated from perforation occurring in or near the 
emcum, and there is fortunately no need for so doing, as the indications 
for operative interference are so nearly' identical. Peritonitis without 
discoverable cause has been mistaken for perforation, but can scarcely 
give the early appearances of perforation ; in either event, however, 
immediate interference would be indicated. Intestinal obstruction has 
simulated perforation, but here, too, the instances in which it would 
simulate the early sy'mptoms of perforation must be extremely rare, 
while the indications for exploration would be equally certain. The 
considerations of consequence in connection with appendicitis, periton- 
itis, and obstruction with reference to perforation are not so much in 
relation to the difference in diagnosis, but that the conditions must be 
kept in mind as possible causes of the symptoms and signs in cases in 
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which no perforation has been found. The same may be said of cases 
of suppurating mesenteric or retroperitoneal glands ; this condition can 
scarcely be mistaken for perforation pure and simple, but has been 
mistaken for resultant indications of perforation due to spreading 
infection. Cholecystitis has simulated perforation very closely, as in 
the case reported by Dr. H. B. Allyn, “ Typhoid Fever, with Perfora- 
tion of the Colon and Gall-bladder; Operation; Death; Autopsy,” 
Philadelphia Medical Journal, August 3, 1901, vol. viii. p. 193. In 
this case no perforation was found, the existence of cholecystitis was 
not discovered at the operation, and the cause of the misleading indi- 
cations was found only at autopsy. In such cases, however, the pain 
is usually high in the abdomen, and is very likely to be associated with 
slight jaundice or a trace of bile in the urine. Here, again, however, 
the important consideration is not the diagnosis, but the possibility of 
overlooking such a condition where no perforation is found. From 
hemorrhage, however, differential diagnosis is of the utmost importance. 
Less than half of the cases of hemorrhage are associated with pain, and 
it is probably the proportion is small in which perforation might 
be reasonably suspected. The diagnosis is of importance not so much 
because hemorrhage sometimes suggests perforation, but because the 
indications of perforation itself are sometimes attributed to hemorrhage, 
which is a mistake of the utmost gravity. Where the two conditions 
do suggest each other it is a diagnosis of the greatest difficulty, and in 
the present state of our knowledge there is relatively little to aid one. 
The pain and sensitiveness may be the same, the signs themselves may 
be almost identical. Alteration in the rate and quality of the pulse, 
however, may be more gradual in hemorrhage, but the difference is 
purely relative and not always of assistance. The evidences of sys- 
temic shock are usually more severe in perforation, but this is also a 
relative difference and merely a suggestion. As the case progresses 
the diagnosis of hemorrhage is usually rendered clear by the subsequent 
appearance of blood in the stools, hut if perforation is strongly sus- 
pected one cannot be justified in delaying for this confirmation of the 
diagnosis of hemorrhage. The reduction of hcemoglobin and the 
number of red corpuscles, it is strongly believed, may be of material 
aid in differentiating these two conditions, as has been suggested by 
McCrae, and was of demonstrated value in one case at the Johns 
Hopkins Hospital. We feel that this is a most important subject, and 
would urge that it be widely investigated and reported for the sake of 
accumulated statistics. But when all is said it must be admitted that 
differential diagnosis between perforation and hemorrhage is sometimes 
extremely difficult and misleading, and in such instances one must feel 
justified in diagnosing perforation rather than hemorrhage, since the 
gravity of delay in perforation far exceeds that of exploration. 
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It may be well to mention bere several things not already noted 
which may obscure or aid in the diagnosis. To one who is familiar 
Avith the not infrequent effects of tub baths, especially in severely ill 
cases, it avouM be suggested at once that the abdominal pain, muscular 
rigidity, and varying degrees of systemic shock sustained might lead 
one astray in a case Avhere perforation Avas suspected or even where no 
such thought had been entertained previously, if the effects of tubbing 
were unusually marked. It is, therefore, a wise precaution in sus- 
pected cases to substitute sponge baths, in order that the diagnosis may 
not be obscured by ever so slight an alteration in the patient’s condi- 
tion from other than the suspected cause. In one of the Lakeside 
cases the sudden change in the patient’s condition Avas thought to be 
due to the effects of the tubbing, and caused a disastrous eight-hour 
delay before operation. Again, in administering morphine in cases of 
hemorrhage one is courting danger on one hand AA’hile attempting to 
forestall it on the other. It is at once evident that in cases suggesting 
both perforation and hemorrhage the diagnosis should be clearly defined 
if possible before administering morphine. There are occasionally cases, 
however, in Avhich one feels obliged to give morphine regardless of the 
consequences. One other suggestion AA’hieh Ave have not seen mentioned 
elsewhere seemed at the time to be of material aid in the diagnosis in 
two of the Lakeside cases, in one of Avhich perforation had actually 
occurred, while in the other operation was delayed and the case recov- 
ered. In both of these instances the question Avas raised whether the 
rather moderate abdominal pain might not be due to flatus. A small 
glycerin enema administered in each instance Avas expelled by both 
patients Avith the evacuation of considerable gas. In the case of actual 
perforation no relief from the pain was experienced, Avhile in the case 
recovering Avithout operation the pain Avas considerably though not 
entirely relieved. It is a procedure that is scarcely applicable in cases 
of suspected hemorrhage, but may occasionally afford information of 
more or less value where perforation is suspected independently of 
hemorrhage. 

It may be permissible to consider in this connection the so-called 
" pre-perforative stage,” upon the existence of which as an absolutely 
recognizable condition Dr. Cushing, of Baltimore, has been so per- 
sistently insistent. In the Johns Hopkins Hospital Bulletin, November, 
1898, No. 92, p. 267, he defines his position as follows: “ Under the 
‘ pre-perforative ’ stage let it be understood that the Avhole period is in- 
cluded between the first invoNemeut of the serosa Avith the customary 
formation of adhesions at this point, until these adhesions, which may 
for the time constitute the floor of the ulcer after the serosa has given 
way, have themselves become broken down and general extravasation 
has taken place.” What he refers to is a pre-extravasation and not a 
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pre-perforative stage, and this distinction the -writer himself mentions 
in a subsequent paper. That adhesions form in all cases of perforation 
is probable in spite of the fact that they cannot always be demonstrated 
at operation. That every case of perforation has what may be called 
a pre-perforative or pre-extravasation stage is too evident to need 
mention, just as anything that occurs has a pre-existent condition ; 
but when the same writer mentions it as a “ definite recognizable con- 
dition ” he is insisting on a refinement of abdominal diagnosis that is 
quite beyond the possibility of recognition with any degree of cer- 
tainty. The impossibility at the present time of recognizing a distinc- 
tion depending upon the thickness of the peritoneum is self-evident. 
An early diagnosis is the ne pZtts uUra in perforation, and doubtless in 
some of these cases one may feel satisfied he has found the condition 
mentioned by Dr. Cushing, but it is seldom to be hoped that one will 
strike the exact time of perforation with such accuracy. It is firmly 
believed that the best that can possibly be hoped for is the possibility 
of operating upon these cases within a considerably wider limit than 
Dr. Cushing urges, a little before or a little after the catastrophe has 
actually occurred, and the cases in which one is able to place his 
operation between the involvement of the peritoneum and actual 
extravasation are, we believe, purely fortuitous and not a matter of 
judgment. 

Operative Treatment.. It is hardly necessary any longer to urge 
that the treatment of typhoid perforation is solely operative. It may 
not be always possible to operate, but when the diagnosis of perforation 
is once made one can no longer consider the patient as being under 
treatment if operation is not employed. So far as the patient is con- 
cerned, however, it can be safely said that operation should be resorted 
to in all instances. This is the only reasonable ground in even the 
most desperate cases. The list of recoveries contains a number of the 
most hopeless instances of surgery as a last resort, notably the remark- 
able case of Dr. Abbe, New York Medical Record, January 5, 1895, in 
which operation was performed sixty hours after perforation, and in 
which two pints of extravasated fecal matter were removed from the 
abdominal cavity ; also the case of Dr. Champlin, No. 155 of Dr. 
Tinker’s series, published by Dr. Keen in his article already mentioned, 
in which the interval between perforation and operation was estimated 
at three days ; and the case of Dr. Pearson, British Medical Journal, 
1899, vol. i. p. 1097, in which recovery followed operation nine days 
after perforation was thought to have occuri-ed, although in this instance 
there was a localized abscess about the csecum, the case resembling 
more a slowly progressing appendicitis. 

The time when the operation should be performed, that is, the number 
of hours after perforation, is a matter upon which statistics seem 
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strangely . at variance with common sense and experience. Cases of 
perforation are always associated with a greater or less degree of shock. 
To operate during the severity of this condition can scarcely be con- 
sidered wise unless the period of shock is iindulj’^ prolonged. The 
diagnosis having been made, however, the matter of an hour or two of 
heat and stimulation in the severest cases will serve to get the patient 
in as good condition for operation as one can hope. If the systemic 
shock is quite inconsiderable we need not delay even this length of 
time. If the period of shock is prolonged in spite of treatment, we 
believe that the danger of spreading infection will far exceed any 
possible benefit derived from delaying in the hope that the patient’s 
condition will improve. It is owing to the deplorable lack of post- 
mortem examinations that we are obliged to assume this position 
instead of accepting it from demonstrated facts. The cause of death 
in the vast majority of reported cases has not been accurately ascer- 
tained, and where stated has been merely a clinical assumption. The 
number of autopsies obtainable from the reports is far too small to 
justify any conclusions. It is probably true, however, that general 
peritonitis is the cause of death in the majority of fatal cases operated 
upon at an early date, and in a very large proportion of cases in which 
operation has been delayed. It must certainly be admitted that a case 
dying of general peritonitis following early operation could not possibly 
have been saved from this catastrophe by delaying a number of hours. 
The statistics of Dr, Westcott and Dr. Tinker, published by Dr. Keen, 
show that the largest percentage of recoveries follows operations per- 
formed during the second twelve hours after perforation. "We cannot 
but feel, however, that these statistics, convincing as they first ap- 
pear, are quite misleading. They are largely made up of the older 
cases, in most of which operation was long delayed and among which 
the recoveries were largely instances of fortuitous and unlooked-for good 
fortune. The fact, also, already mentioned, that the cause of death in 
all but a few of these cases was never definitely known affords a possi- 
bility of error that renders the statistics practically useless. In the more 
recent cases recovery has been much more frequent among those in 
which operation was early peformed. But even here, again, unless 
sufficient interest is exercised to demonstrate positively the cause of 
death in unsuccessful cases, the decision of this question must be largely 
a matter of general experience and not scientific demonstratiom 

The nature of the ancBsthelic will often prove to be a matter of con- 
sequenee, especially whether one will employ local or general anesthesia. 
There are frequently serious objections to both, but we cannot at all 
subscribe to the feeling of certain writers who claim that local anes- 
thesia should be employed in all cases, and that the use of general 
anesthesia is a deplorable mistake. By the employment of local anes- 
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thesia it has been thought to obviate entirely the additional shock of 
the administration of a general ansesthetic. In some instances this is 
so, in others it is purely an assumption. It is too often the case that 
what may be spoken of as purely operative shock is largely attributed 
to the use of a general anesthetic, and no one will maintain that lapar- 
otomy under cocaine, in which the abdominal contents are disturbed, 
is entirely relieved of shock by the omission of a general anesthetic. 
The mental anxiety, worry, and dread incident to a laparotomy under 
local anesthesia in a hardy, strong individual, or even in a patient 
whose sensibilities are dulled to no inconsiderable degree by the 
severity of the illness, is a consideration never to be overlooked and 
will not infrequently render the decision against local ansesthesia. 
What is to be accomplished is the greatest possible reduction of sys- 
temic shock to the patient incident to the operation, and in some 
instances this is best accomplished by local antesthesia, in others by 
general ansesthesia. Stolid and more or less apathetic patients are 
more favorable for local ansesthesia. The amount of self-control an 
individual is able to maintain is a very uncertain indication, as the 
greatest self-control may sometimes be associated with extreme and 
very depressing mental strain. Even in those cases in which a local 
ancesthetic has been properly and successfully employed, it is doubtful 
if the extensive and careful abdominal irrigation usually required, can 
be as well accomplished in most instances without resorting to a general 
ansesthetic at this stage of the operation. As so much depends on the 
care and thoroughness of this part of the procedure, it does not seem 
always wise to complete it under local antesthesia unless the indications 
are very direct. 

One of the main objections to general antesthesia is the fact that so 
much time is usually lost in getting the patient sufficiently under. 
This may be obviated by using chloroform after the administration of 
about one-quarter grain of morphine hypodermically ; but what we feel 
will eventually prove a still more rapid and considerably safer method 
is the employment of nitrous oxide and oxygen followed by ether. By 
using the gas and ether alternately in getting the patient under, com- 
plete amesthesia can be produced readily in one to two minutes, and 
the method is devoid of the unforeseen but ever-present dangers incident 
to chloroform. The prolonged use of nitrous oxide and oxygen alone 
may eventually displace the use of chloroform and ether altogether in 
these cases, but at the present time its usefulness and safety for pro- 
longed anresthesia has not been sufficiently demonstrated. When gen- 
eral anajsthesia is employed it is unnecessary to add that it should be 
given into the hands of one of ver}” considerable experience, and the 
administration should be as light and as short as possible. One 
advantage of the general ansesthetic thus administered over local anses- 
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tliesia, wliicli we feel is not always kept in mind, is tlie greater rapidity 
with which the operation can be done under general anajsthesia, and 
the considerable reduction of the exposure and handling of the patient, 
to saj’^ nothing of the added thoroughness with which the opei’ation 
may be performed. The use of local aiifesthesia in these cases is an 
extremely simple matter to one who has even a limited abdominal 
experience, but its usefulness and employment is something which 
should be carefully considered and not entirely assumed. 

The requirements of operation are so direct and clear that the 
technique is simple, and the steps of the operation well defined and 
logical. As an operative procedure it has been so well developed that 
we can look for comparatively little improvement in this direction, and 
there is consequent!}’’ much less of interest In this portion of the discus- 
sion. The inckion in the right lower quadrant of the abdomen is the 
only logical opening in these cases, and the linea semilunaris opposite 
or a little above the anterior superior spine we believe to be preferable. 
The lower part of the ileum, the cajcum, and the appendix include the 
vast majority of perforations, and are, on the whole, most readily 
accessible through the incision mentioned. An additional advantage 
of this incision is the well-recognized fact that the search for perfora- 
tion is best begun from the cajcum. The incision should be sufficiently 
generous, perhaps 8 to 10 cm. long, to allow a careful and somewhat 
visual exploration. It occasionally happens that the perforation is 
completely protected by well -formed adhesions and fecal extravasations 
prevented, as was the case in an operation performed by Dr. J. 
G. Warren, reported by Dr. R. B. Greenough, Boston Medical and 
Surgical Journal, May 8-, 1902, vol. cxlvi. p. 491. If these adhesions 
are blindly broken up through a small incision unnecessary fecal 
extravasation may occur, the danger of which, owing to the certainty 
of the infection, cannot be estimated. 

After entering the abdomen the first search for the perforation should 
be made in the ileum immediately above the cmcum, as the vast 
majority of perforations occur in this portion of the gut. By far the 
best way of accomplishing this is. by starting at the ccecam, a fixed point 
very quickly found. We feel that this is a very wise routine pro- 
cedure to employ, since one knows accurately the exact location of the 
small intestine he is handling and avoids the discouraging loss of time 
almost invariably incident to a haphazard and undiscriminating inspec- 
tion of coils of small intestine appearing in the wound. Starting with 
the caecum, one should inspect the ileum for a distance of about one 
metre. There is no object in going above this unless one intends to 
search the entire intestinal ti-act. This search for the perforation can 
be hurriedly but carefully conducted if the incision is sufficiently large 
to afford even a limited view of the general field. It is usually con- 
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sidered wise to replace the coils of intestine within the abdomen as the 
search is made, although some feel, and not without reason, that keep- 
ing the explored portion of the intestine well covered with hot towels 
and finally replacing all the coils at once can be accomplished with 
less handling of the intestines and less incident shock to the patient. 
We feel it is wise to make this first hurried search of the ileum for the 
perforation only, which is immediately recognized if present, a more 
careful examination of the gut for very thin ulcers being made after 
the really serious features are corrected, providing the condition of 
the patient will permit. It also affords a comprehensive conception 
of the portion of the bowel almost invariably affected, and prevents 
the possibility of spending valuable time over relatively unimportant 
conditions. It is, therefore, well to make this entire rapid inspection 
of the bowel even before closing any perforation that may be found. 
It is a very simple matter for an assistant to retain the location of 
these perforations outside the abdomen with sponges. The method of 
closure of the perforation is relatively unimportant, but should always 
be done with silk; catgut alone has been demonstrated on several 
occasions to be insufiicient. A short double row of continuous Lem- 
bert sutures is all that is required, and can be very rapidly placed 
without elaboration. Excising the ulcer before suturing is an utterly 
useless and time-consuming procedure. It is a rare exception to find 
an ulcer of such size that the suture encroaches to an important 
degree upon the lumen of the gut ; in such instances the suture must 
be placed with greater care. If there are several neighboring or con- 
fluent perforations, or the integrity of a considerable portion of the 
gut is severely impaired by deep ulcerations not yet perforated, it is 
wise to secure this portion of the intestine to the edge of the wound 
rather than consume time by resection or an elaborate method of 
suture, and to close the fistula subsequently. Having secured the 
perforation, if the condition of the patient permits, it is always wise 
to make a retrograde search of this last metre of the ileum for deep 
ulcerations threatening perforation. These can be recognized with con- 
siderable accuracy by the trained touch. Running the finger down 
over the bowel the dangerous areas are indicated by small, soft, circular 
places in the centre of a moderately large, thickened area. The sen- 
sation is readily acquired by post-mortem examination of an ulcerated 
ileum, in which the observation can be verified by subsequently opening 
the bowel. These areas when found should be reinforced by a run- 
ning silk Lembert suture. The ciecum and appendix being immedi- 
ately at hand, it is well to give them a passing inspection. One is 
scarcely justified, however, in removing the appendix unless it is 
seriously affected, and not in instances where it is “ at all abnormal,” 
as was recommended by Dr. Finney, in his article in the Johns Hop- 
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loins Hospital Rq)orts. If no perforation has been found in the search 
so far instituted, it is inadvisable to make further examination of the 
intestinal tract, excepting, possibl}'-, the sigmoid flexure, which is occa- 
sionally, though quite rarely, affected. Typhoid perforations in other 
locations are so extremely rare that one would lose many more patients 
in a prolonged intestinal search than in running the slight risk of 
having overlooked such a condition. 

Irrigation of the abdominal cavity we feel shonid be somewhat pro- 
longed and very thorough, even if there are no visible evidences of 
peritonitis or extravasation. The stimulating usefulness of hot irriga- 
tion has been even urged in explorations where no perforation has 
been found, but at the present time one hardly feels inclined to 
irrigate in such cases. In many instances this abdominal irrigation 
should be deferred until the inspection of the gut has been made, 
unless the inspection is seriously hindered by the amount or nature of 
the fluid present, in which case a rapid preliminar}' irrigation may be 
useful, the main irrigation, howevei-, to be reserved until after the 
treatment of the bowel. Salt solution is jsossibly preferable to sterile 
water, but either one will do. It should be about 116° P., copious in 
amount. This, we feel, is best and most wisely accomplished through 
one or several irrigating tubes without removal of the intestines, and 
should be especially thorough in the region of the pelvis and lumbar 
iossse. It is often well to irrigate the pelvis first, introducing a large 
rubber tube which will take up a large part of the return flow ; in 
this way one will not infrequently avoid general dissemination of a large 
proportion of the abdominal fluid and fecal extravasation which very 
frequently settles to the pelvis. If extensive peritonitis is already 
present, one must treat this complicating incident as such, and that 
will vary greatly according to individual belief. We feel, however, 
that the extensive intestinal manipulation sometimes advised in such 
cases is of doubtful wisdom unless the condition of the patient is 
unusually favorable. We would feel inclined to rely on thorough and 
prolonged irrigation of the abdomen without removal of the intestines, 
as this is about all such patients can endure. In many instances, to 
properly accomplish this irrigation to the best advantage, we feel that 
a general anaesthetic is advisable, although it is occasionally satisfac- 
torily accomplished under local ansesthesia. 

It may seem occasionally wise to close these cases without drainage, 
but such has certainly been felt to be the rare exception. It is possible 
that having the temerity to close these cases after thorough irriga- 
tion may add considerably to the recovery rate ; such cases, however, 
should certainly be restricted to those in which examination of the 
abdominal fluid during the operation shows the absence of organisms, 
or, possibly, those in which only bacilli are found to be present ; but 
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the advisability of drainage is scarcely questioned at the present time. 
The way in which one drains will vary according to the operator’s 
personal belief. Whatever the method, however, it seems advisable to 
drain the pelvis. In the Lakeside cases what proved to be a very satis- 
factory method was by means of glass drainage tubes leading to the 
pelvis, and along the side of the tubes in some instances gauze drainage 
was also placed. It seems wise, also, to leave the seat of perforation or 
doubtful portions of the bowel near the incision, introducing gauze 
drainage to this portion of the bowel in order, if possible, to forestall 
the disastrous consequences of insecure suture or subsequent perforation. 
Around the drainage the wound should be closed as completely as pos- 
sible, as the granulating capacity of such patients is sometimes consid- 
erably reduced, although the healing of wounds by first intention seems 
to be rapid and secure. 

While it is needless to say that the operation should be done as 
rapidly as possible, it must still be remembered that these 'patients hear 
operation much better than one would ordinarily be led to suppose who 
had not had the opportunity for personal observation. The incision, 
the search for perforation, the repair of the bowel, can all be very 
rapidly and at the same time thoroughly performed, so that this por- 
tion of the operation may well be considered the minor part. The 
careful and thorough irrigation, however, is a matter that cannot be 
unduly hurried, although here the time can be somewhat diminished 
by having several irrigating tubes in use at the same time. This por- 
tion of the operation, while possibly consuming the most time, is the 
least depressing to the patient, as it is associated with a considerable 
degree of stimulation. We fear not a few cases are sacrificed through 
lack of proper irrigation, owing to the overwhelming desire of operators 
to complete the operation in as short a time as possible. We would 
urge the desirability of the utmost speed during the really operative 
part of the procedure, which is easily possible for any operator of 
moderate dexterity and good judgment, but would deprecate hurried 
and inadequate cleansing of the abdominal cavity. The superior ease 
and rapidity with which one can accomplish the operation under a 
general ana3sthetic is often in marked contrast to the slow, painstaking 
procedure not infrequently required under local ansesthesia where the 
sensibilities of the patient are so keenly alive to what is going on, and 
this consideration, as previously mentioned, will not infrequently 
incline the operator to the use of general ancesthesia as of marked 
advantage. 

The subsequent treatment of these cases presents nothing distinctive or 
striking, it only being necessary to keep in mind the requirements of 
the patient from the standpoint of a laparotomy on the one hand and 
that of typhoid infection on the other. While we do not mean to sug- 
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gest that the treatment of such cases does not require the greatest care 
and judgment, it presents no distinctive feature which need be dwelt 
upon. One thing, however, is extremely desirable, namelj^, to keep 
constantly in mind the possibility of a subsequent perforation, and 
avoid as far as one is able the possibility of obscuring the manifesta- 
tions of this occurrence in any way by the line of treatment. 

The question of exploratory ineision in rather doubtful cases of sus- 
pected perforation we feel is a matter of great importance and increas- 
ing interest. This has been most advantageously urged and considered 
by Dr. H. W. Cushing, and is, we feel, his most useful contribution to 
the surgery of these cases. It lias been exceptionally well expressed in 
his article, “ Sur la Laparotomie Exploratrice Pr^coce dans la Per- 
foration Intestinale au cours de la Fifivre Typhoide,” Archives Gen- 
erales de Medecine, January, 1901. In instances where perforation is 
suspected, but the diagnosis cannot be considered as definitely made, 
exploration affords the only hope of avoiding the catastrophe of allow- 
ing a perforation to go unrecognized until more or less general infection 
has occurred. Even at the present time it has been pi’oven beyond a 
reasonable question that these operations when properly performed are 
practically devoid of danger and affect the condition and course of the 
patient to a scarcely appreciable degree, whether performed under local 
or light and rapid general ansesthesia. If no perforation is found the 
abdomen can be immediately closed, a collodion dressing applied and 
the baths resumed within a few hours, so that treatment of the patient 
need scarcely be interrupted. Such was the case in JNTo. 4 of the 
Lakeside series. The impervious dressing necessary for continued tub- 
bing is conveniently applied by using six or eight alternate layers of 
collodion and sheet wadding, each layer being a little larger than the 
one previously applied. It is well to use only half of the thickness of 
the ordinary sheet wadding. 

Exploration was first suggested by Dr. Finney, who advised making 
a very minute incision for the purpose of taking cultures from the 
abdominal cavity. This method was employed in the Lakeside case 
mentioned, but the restricted nature of this exploration was considered 
a mistake, and can certainly be no longer recommended. One must 
now be able to detect more than the presence of free abdominal fluid 
or organisms within the abdominal cavity. The perforation may be 
protected by adhesions or the ulceration may be scarcely through the 
peritoneum, either of which conditions may occur Avithout being dis- 
covered by such restricted exploration. If one is to look at all he 
should examine the ileum and csecum Avith care ; it will take scarcely 
more time and Avill afford information of consequence. It must he 
readily admitted that the very slight danger incident to a rapid, skilful 
exploration is not to be compared with the serious consequences of an 
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unrecognized perforation. Considering this as an aid to diagnosis, it 
is largely along this line that we are to look for a considerably larger 
percentage'of recoveries .from perforation. It Avill necessarily result 
occasionally in a premature operation, but will add very materially to 
the number of lives saved. 

In instances where no perforation is found, either with or without 
eAudences of peritoneal infection, at once arises the question of how far 
one may feel justified in exploring the abdomen for such other intra- 
ahdominal conditions as have been knoAvn to suggest perforation. This 
is a matter which Avill be decided entirely by the individual judgment 
of the operator, and must be affected to a greater or less degree by the 
condition of the patient. Where, however, one finds an abnormal 
intra-abdominal condition, as peritonitis, for instance, it seems hardly 
justifiable to limit the search for the seat of the trouble to a rapid 
glance at the ileum and ccecuin. The appendix is so close at hand 
that its inspection should never be omitted. The detection of suppurat- 
ing mesenteric glands is important for the sake of adequate disposition 
of drainage. Exploration of the region of the gall-bladder may be 
accomplished without serious objection. The presence of intestinal 
obstruction may possibly be detected by a hurried examination of the 
intestine from several parts of the abdomen. Unless the indications 
are pretty direct, hoAA’^ever, one would scarcely feel inclined to risk 
much time on this very remote possibility. The extent to which these 
explorations are to be pushed is a matter for much thoughtful consid- 
eration. 

The advisability of secondary operation for subsequent perforation or 
other operative indications is no longer a matter of general question, 
but of individual judgment in each case. The remarkable vitality 
displayed in a number of reported cases in Avhich tAvo or more subse- 
quent operations Avere performed, has established this point beyond 
reasonable question. Operative indications are to be followed, and 
can no longer be set aside, for the simple reason that the patient has 
already undergone one operation. 

Prognosis. At the present time it is extremely difficult to form 
even a reasonable idea of the prognosis in these cases. We know that 
it is affected by a number of conditions. In general, the recoAmry rate 
is higher among young people. The time during the disease at which 
perforation occurs has an influence, since the recuperative poAvers of 
the indiAodual are altered at different times. Kecovery is less fre- 
quently to be expected Avhen perforation occurs during the height and 
seAmrit}’- of the disease, Avdiether of a primary attack or in the midst of 
a severe recurrence. When perforation occurs early in the disease, 
before the vitality of the patient has been draivn upon to any consider- 
able degree, the prognosis in general is better, and also during conval- 
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escence after the recuperative powers of the individual have begun to 
assert an advantage. The prognosis is always severely affected, of 
course, by the length of time the case has been allowed to go after 
perforation, the extent to which a spreading abdominal infection has 
occurred, and the bacterial nature of this infection. It is also largely 
affected by the judgment, skill, and dexterity of the operator. But 
when it comes to an estimation of the percentage of recoveries the 
figures obtainable from the pi'esent statistics are, we believe, absolutel)' 
unreliable. In Dr. Westcott’s table, comprising the first 83 cases 
reported, the recovery rate was 19.3 per cent., while in Dr. Tinker’s 
table, comprising, presumably, the' next 75 cases reported, the recovery 
rate was 28 per cent., making an average recovery rate for the entire 
158 cases of 23.41 per cent. This recovery rate is far below that 
obtainable under the present conditions of diagnosis and operative 
technique ; but the prognostic suggestions afforded bj' even the most 
recent cases which the writer has carefully collected are, we feel, too 
inaccurate and undiscriminating to deserve mention. This .analysis 
affords a certain pei'centage of deaths associated with operation, to be 
sure, but many of the cases dying after operation bear no relation 
whatsoever to the true mortality in direct connection with either the 
perforation itself or the operation. This last statement has been most 
satisfactorily demonstrated by several post-mortem examinations in the 
Lakeside series. With but rare exceptions it has been impossible to 
draw this distinction in our study of recent cases owing to the incom- 
pleteness of the reports, but we are sure such a discrimination would 
alter materially our statistical mortality. Dr. Osier has divided these 
cases into three classes : those which recover from operation, those 
which die from causes immediately related to perforation and operation, 
and those which die from causes entirely unrelated to either. It is of 
the utmost importance that this distinction be kept closely in mind in 
forming an estimate of the mortality in these operations, but it is a 
distinction which, curiously enough, seems to have almost entirely 
escaped the thought of those attempting to form a statistical opinion of 
recovery and mortality. It is absolutely impossible to acquire the 
knowledge necessary to form this more accurate opinion without wide 
and accurate pathological observation and careful post-mortem examina- 
tions. An attempt was made by the writer to form such an estimate 
from the number of autojisies reported, but the number at present is 
so small and the reports are so fragmentary and inaccurate that the 
analysis has proved utterly worthless. Unless the operators under 
whose observation these cases are occurring can contribute generously 
to our pathological knowledge, any further reports are practically 
useless and might much better be omitted, since superficial reports 
only burden the literature without contributing to our present knowl- 
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edge. Dr. Keen estimates that we can look forward to 30 per cent, of 
recoveries. The recovery rate at the Johns Hopkins Hospital of cases 
occurring while under treatment in the wards is 45.4 per cent. Dr. 
Osier estimated a possible recovery rate of 50 per cent., and Dr. Cush- 
ing of 50 to 60 per cent. We cannot but believe that a discriminating 
analysis in well-observed cases with complete pathological examina- 
tions would give a recovery rate considerably in excess of this, possi- 
bly 70 per cent. 

Pathological Considerations. The nature of the abdominal 
infection in these cases is purely fortuitous, being drawn from the 
wealth of bacterial flora of the ileum, the possibilities of which have 
probably never yet been exhausted. The proportion of cases in which 
bacterial examination of the abdominal fluid has been made is very 
small, but such examinations have been more frequent in recent cases 
as their usefulness and prognostic value have become more evident. 
The infections as a rule, however, appear to be mild, largely bacillary, 
bacillus coli communis and bacillus mucosus capsulatus being the most 
frequent. One strange incident of a pure infection of staphylococcus 
pyogenes aureus has been reported. Some half-dozen cases of infection 
with bacillus typhosus have been collected, from which it appears that 
these cases are attended with a high mortality. It will be necessary, 
however, to have a large number of cases in which a complete and 
careful bacterial examination has been made to give these results any- 
thing more than a passing interest. It is very desirable that our 
knowledge of the nature of these infections be widely increased, as it 
may eventually be found that certain features in the treatment can be 
altered to advantage according to the nature of the infection. It is 
possible that certain infections which are recognizable from cover-slip 
examinations will require very much less thorough irrigation, for 
instance, and that in some cases we are at present subjecting the patient 
to a considerably more severe strain than the circumstances may 
require. Cover-slips and cultures should be freely taken, and as these 
procedures require but a moment they need scarcely interfere with the 
rapidity of the operation. These examinations should be made not 
only from the fluid first encountered on opening the abdomen, but 
also from the lower and more dependent levels, as it sometimes happens 
that the upper part of the abdominal fluid appears to be free from 
organisms, and one is led to the erroneous conclusion that no bacterial 
infection has occurred. It is very desirable, also, to make an examina- 
tion from the site of the perforation itself, and this, of course, is 
especially necessary in early cases where no appreciable amount of 
abdominal fluid is present. 

It has been thoroughly demonstrated pathologically, and in several 
instances has apparently been clinically confirmed, that infection of 
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the peritoneal cavity may oceur through the base of an ulcer ivithout 
jyerforation, or even through the inflamed portion of the intestine itself 
without deep ulceration. Such a case Avas reported by Dr. loison, 
“ Du Traitement du Chirurgie de la Peritonite Suppuree Diffuse,” 
Revue de Chirurgie, February 10, 1901, No. 2, where no solution in 
continuity of the bowel Avas found either at operation or autopsy. It 
is extremely probable, also, that such AA’as the condition in the case of 
Dr. Dandridge, No. 28 of the Westcott series, in Avhich no perforation 
Avas found, but the abdomen contained gas and free pus. The patient 
Avas irrigated and drained, and recoAmry followed. Such instances,' 
however, are quite unusual, and it is hardly safe to assume that the 
case is of this Amriety, simply because no perforation is found in the 
rapid search of the ileum. It is, Ave feel, rather safer to assume that 
infection has occurred from some other source, which should be found 
and corrected as circumstances may permit. 

It is probable that adhesions more or less extensive occur in all of 
these cases and that the infrequency Avith whicK they are reported is 
due to inaccurate observation necessitated by a Amry restricted' incision 
through Avhich the bowel has been drawn before the examination aa’us 
made. As mentioned above, this procedure does not seem wise, since 
adhesions forming a perfect protection for the peritoneal cavity against 
infection may be blindly broken up and the opportunity offered for 
general infection. It is not meant in recommending a rather more 
generous incision that there is a necessity for actual visual observation 
of the entire field, but that by this means sufficient care can be exer- 
cised in the Avithdrawal of intestine to preAmnt fecal extravasation and 
infection Avhere such has not yet occurred. In cases of Avhat appear 
to be sudden perforation it is doubtful if these adhesions are of sufficient 
consequence to afford much protection. In the Lakeside cases, while 
no adhesions were found in those operated upon for perforation itself, 
it was probably true that they were overlooked through insufficient 
care in the search for the lesion. 

With reference to the great practical value of complete postmortem 
examinations in these cases, too much cannot be said. The greatest 
interest thus far seems to have centred in reporting certain clinical 
features and the circumstances of recovery, and from the small 
number and paucity of the postmortem examinations it is evident that 
very little interest has been taken in this part of the subject. It is 
perfectly useless to continue reporting simple recoveries for the sake 
of apparently increasing the recovery rate. What is most essential at 
the present time is a large collection of well-observed and well-reported 
autopsies. A complete examination, hoAvever, does not necessarily 
mean a complete autopsy. Through even a restricted incision it is pos- 
sible to gain a fairly accurate conception of the extent and nature of 
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the peritoneal infection if present ; the appearance of the bowel for 
the sake of comparison with that obsers'cd at operation ; the pre'cncc 
of additional ])crforation?, overlooked or subserpient, and the existence 
of threatening perforations ; the degree of success with which the sutur- 
ing has been accomjdished. and other respects in which the operative 
technique has been unsuccessful. Cultures may also be widely taken 
through such an incision, and the spleen, heart, and lungs examined. 
Blood cultures should also be taken. It is only in this way that we 
are going to be able to arrive at some definite conclusions as to the 
cause of death in these cases and the respects in which the treatment 
has been unsuccessful, and it is only by these means that the mistakes 
that are constantly being made in every case of perforation, either in 
diagnosis or treatment, can be rectified. For the sake of the jmesent 
patients the clinical features and the operation are of sole consequence; 
the interest of future patients, for the present at least, lies almost 
entirely in pathological examinations. 

In the apparent hope of giving some general direction to the clinical 
features of these cases, Dr. Osier has published the sjmcific instructions 
which are followed in the medical wards at the Johns Ho})kins Hos- 
pital, “ Perforation and Perforative Peritonitis in Typhoid Fever,” 
Phxladclphm Medical Jowiial, January 10, 1901, vol. vii. p. 11(!. 
This is as admirable a schedule as can well be imagined, and could 
most ])rofitably be adopted for the sake of complete and uniform 
observation. To this sclicdule we would feel inclined, from an operative 
and pathological standpoint, to add certain suggestions which may be 
an aid in determining with more accuracy some of the unrecognized 
features mentioned in connection with these ca^es. Doubtful clinical 
features of so much consequence in establishing the all-imjiortant early 
diagnosis are covered by the Hopkins schedule. For the sake of a 
general and more accurate idea of the amount of systemic depression 
associated with the amesthetic, the operation, or both, it is well to note 
with as minute accuracy as possible the condition of the patient imme- 
diately before and immediately following operation, as well as the 
ciiangcs in his condition for at least twenty-four hours subsequent to 
the operation. In taking covcr-.sHps and cultures these should be 
obtained from various parts of the abdomen and also from the vipper 
and lower portions of the abdominal fluid if pre-'cnt. and from the site 
of perforation. It is desirable to note with much care the general con- 
dition of the bowel, the nature and extent of adhc-'ions, and tlw- extent 
and severity of the general infection if present, for the sake of com- 
parison with po't-mortem examination iti case the patient docs not 
recover. In the post-mortem examinations, wliether complete or re- 
stricted, the condition of the bowel and the extent of infection .-hiaild 
bo carefully noted ; cover-slips and cultures should be widely lak< n 
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from the abdomen, organs, and blood ; the condition of the operative 
field in the bowel should be carefully observed, also the presence of 
additional perforations, either those overlooked during the operation or 
those apparently subsequent to the operation, and the presence of 
threatening perforations. These are all points of special consequence, 
which, it is believed, will lead to an accumulation of facts of much 
practical value if carefully and generally observed. It is necessary to 
make so many of these post-mortem examinations without the direction 
of a trained pathologist that the circumstance seems to justify the men- 
tion of these details. It is from well-equipped hospitals that Ave must 
first look for such a class of reports, as elsewhere it is scarcely possible 
to have both medical and surgical observation of all typhoid cases, and 
especiall}’’ of all suspicious cases. A means which will add very 
materially to the unity and usefulness of these observations and reports, 
and which will tend to develop a degree of judgment in diagnosis and 
operation that cannot possibly be obtained in anj' other way, may be 
afforded by having all these cases brought under the immediate control 
of one member of the hospital staff. The number of perforations 
occurring during a year in any one institution is not large, and if the 
opportunities for observation and treatment are divided among a 
number of men the experience gained by each is very limited, the 
observations are very apt to be restricted and unmethodical, and the 
combined judgment rather biased and uncertain according to the 
nature of the particular case or tAvo which has come to the hand of 
any one man. We feel that if this suggestion could be carried out 
our knoAvledge of this subject AA'Ould be AA'idely, rapidly, and very bene- 
ficially increased. 

While, however, it is true that a large portion of these operations 
Avill still be done in hospitals, mainly on account of the difiiculties in 
diagnosis, it is still interesting to note that there has been reported by 
a general practitioner one successful case iu a country house under the 
conditions which one finds there ordinarily existent. The case was 
reported by Dr. R. T. Davis, “Perforation in Typhoid Fever; 
Operation ; Recovery,” American Medicine, January 18, 1902, Ami. 
iii. p. 116. The operation was performed only six hours after perfora- 
tion AA'as thought to have occurred, Avhich betokens a degree of Avatch- 
fulness that one can scarcely hope to obtain with much frequenc}’^ 
under such conditions. As this is the first case of its kind reported it 
is of special interest in shoAving the changing attitude of the medical 
profession in general with reference to perforation during the course 
of typhoid fever. 
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SOME PHASES OF GALLSTONE DISEASE, WITH SPECIAL 
EEFERENOE TO DIAGNOSIS AND TREATMENT. 

By D. D. Stewart, M.D., 

OF PHILADELPHIA. 

The dominant factor in tlie formation of gallstones apparently is 
bacterial invasion of the gall-bladder plus a tendency to stagnation of 
the bile in that viscus. It was formerly thought, since normal bile is 
usually sterile, bacteria could not thrive in that fluid ; but it i&now estab- 
lished that bile is a fertile culture medium for many varieties of patho- 
genic bacteria, notably the Eberth bacillus and the colon bacillus and 
its varieties, which may assume pathogenic properties. 

The bacteria most commonly found in connection with cholecystitis 
and gallstone formation are the -colon and typhoid bacillus, and, less 
commonly, the gall-bladder is invaded by streptococci, staphylococci, 
and the pneumococcus.^ 

The invasion of the gall-bladder by bacteria occurs either by the 
blood (portal vein, thence eliminated by the liver in the bile), the likely 
mode of the almost invariable infection of the gall-bladder in typhoid 
fever, or through the duodenum by means of the common bile duct 
and the cystic duct, the probable source of colon bacillus infection. 

With the latter mode of entry the infection may and often is a 
mixed one, since the healthy duodenum is said to normally harbor not 
only the colon organism, but also staphylococci and streptococci. It 
seems established, as just remarked, that in nearly all, if not in all, 
cases of typhoid fever infection of the bile by the specific micro- 
organism occurs. It is interesting, such being the case, that in only a 
limited number of these does cholecystitis immediately or subsequently 
develop, or are pathological changes in the walls of the gall-bladder 
found in cases of lethal typhoid. 

^^^acteria do not normally readily migrate into the bile passages 
from the intestines, and the pathological condition which favors their 
entrance is somewhat similar to that which favors, by their aid, gall- 
stone formation — stagnation in the outflow of bile through the ducts. 
Obtaining an entrance into the gall-bladder, these organisms probably 
lead to the formation of gallstones in the manner originally suggested 
by Naunyn, by inducing a catarrh of the gall-bladder through infec-^ 
tion of its wall ; or even without such an infection the formation of 


I For details of this part of the subject the reader is referred to the article by Pratt, Typhoid 
Cholecystitis, with Observations upon Gallstone Formations, The American Journal of the 
Medical Sciences, November, 1891 ;• and that of Richardson on the Bacteriology of the Gall- 
bladder, in Warren’s Surgical Pathology and Therapeutics. 
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calculi may be promptly favored by virtue of the acid production of 
such organisms as the Eberth and the colon bacillus. This acid pro- 
duction leads to precipitation of bile acids and of cholesterin. Stag- 
nation of bile occurs in the gall-bladder, whence result concentration, 
and subsequent^, through cholesterin, bile acids, and bilirubin-calcium 
precipitation, stone formation is readily induced.' 

Micro-organisms have been found in many instances of fairly recent 
stone formations in the very centre of the stone, as if they had been 
an original portion of the nidns; and in gallstone formation in recent 
subjects of typhoid fever experimental evidence indicates that the 
Eberth bacilli, clumping in the gall-bladder, may offer nidi for pre- 
cipitation of cholesterin and other products entering into the composi- 
tion of biliary calculi. 

A cholecystitis recognizable other than by minute pathological 
changes in the wall of the gall-bladder is not an essential factor in 
gallstone formation. 

Cholecystitis is more common in women than in men, and is still 
more usual in childbearing women (of 115 women gallstone subjects, 
99 had borne children — I^aunyn). The frequency of the affection 
increases with age. This preponderance of frequency is evidently 
related to increased bile stasis, resulting from the relatively less respira- 
tory activit}' in woman than in man, in the pregnant woman than in 
the nullipara, and in the aged than in the young. 

Cholelithiasis is a very common condition. Eiedel (quoted by Kehr) 
holds that in Germany nearly 10 per cent, of the adult population are 
gallstone subjects. This percentage is probably much greater than 
exists in Great Britain or in the United States. It is interesting and 
important that but a relatively very small percentage of those with 
gallstones ever have symptoms suggesting their presence. Kehr believes 
that approximately 95 per cent, remain free from symptoms ; but this 
estimation is probably much too high, as many cases of minor transient 
and infrequent attacks of colic due to mild cholecystitis occur in those 
who never consult the physician or in whom these transient colics are 
wrongly diagnosed. However this may be, this infrequence of symp- 
toms is a suggestive fact and indicates what seems now well established, 
that something other than mechanical irritation of the stone is required 
to induce the s 3 ’^mptoms whereby the presence of calculi is recognized. 

Cholelithiasis is usually latent until a reinfection of the gall-bladder 
. determines the condition manifesting its presence.^ If, with stone 

* Frerichs long ago held that gallstones originated as the result of bile stagnation, the mucus 
secreted by the gall-bladder favonng an acid reaction of the bile, with consequent precipita- 
tion of its salts. He was, of course, unaware of the role bacteria played in the formation of 
calculi. 

- Cholecystitis may occur primarily without the presence of stone, as in the acute in- 
fection of the gall-bladder in typhoid fever and in pneumonia. 
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formation, the infection of the gall-bladder has not given rise to other 
than minor and transient pathological changes in the walls of this 
viscus, and adhesions are absent and the cystic duct patent, only in 
exceptional cases is it likely that attempted extrusion of a stone occurs. 
Symptoms incident to the latter commonly originate from a chole- 
cystitis dependent upon reinfection, either newly acquired or from a 
pathogenic micro-organism, long latent in the gall-bladder, perhaps 
the original source of the calculi. There are many instances on record 
of typhoid cholecystitis occurring primarily a number of years after 
the original attack of typhoid fever. 

■, While mechanical irritation of the stone itself rarely originates 
biliary colic, it is, of course, probable that in conditions favoring stag- 
nation of bile in the gall-bladder and prolonged distention of that 
viscus, such as would be induced by muscular inactivity and fasting, 
that transient colics occur in gallstone subjects, without a coincident 
cholecystitis. Usually frank attacks, or those of mild, ephemeral 
nature, if tending to recur, indicate infection of the gall-bladder, with 
its resulting inflammation. The symptoms of recognizable cholelithiasis 
are, therefore, usually those of cholecystitis or one or more of the 
latter’s complications, such as pericholecystitis (adhesions), obstruction 
of the common bile duct, or cholangitis. 

The most common form of cholelithiasis encountered is that associ- 
ated with catarrhal inflammation of the gall-bladder, the result usually 
of a moderate grade of infection. In this there is often an abortive 
attempt at passage of a stone, and the stone may engage the neck of 
the gall-bladder or lodge in the cystic duct. The infection is transient 
and its degree mild. There may occur a so-called dropsy of the gall- 
bladder of either minor or major degree, but ephemeral almost in dura- 
tion, if obstruction of the duct by a stone does not exist. In any 
event, with infection of mild degree and transient, the symptoms are 
of brief duration unless the calculus passes into the common duct, and 
there lodging, temporarily or permanently, by interfering with the 
outflow of bile, causes the usual phenomena of obstruction with 
jaundice. This last is the form of gallstone colic alone usually recog- 
nized by the general practitioner. With a high grade of infection, 
and either with or without a patent cystic duct, empyema of the gall- 
bladder may develop either immediately or subsequent to simple 
dropsy of its cavity. Empyema may occur coincident with a primary 
attack of hepatic colic, or after repeated seizures, with more or less 
long intervals of repose. If the calculus has entered the common 
duct, the infection continuing, there may result diffuse inflammation 
of the smaller bile ducts, or cholangitis. 

A frequent accompaniment of repeated attacks of calculous chole- 
cystitis, is pericholecystitis, resulting in the formation of adhesions 
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between the gall-bladder and contiguous structures, such as the omen- 
tum, stomach, or intestines. 

Apart from perforation of a gall-bladder the seat of a recent 
empyema with frank symptoms, a not rare effect of latent cholelith- 
iasis with adhesions, is perforation of the gall-bladder or of one of 
the bile ducts harboring a calculus, with passage of the latter into a 
contiguous adherent organ, such as the bowel or stomach, the first 
recognized indication of gallstone being the voiding of the calculus by 
the bowel or an obstruction of the lower part of the ileum by the stone 
too large to pass the ileocajcal valve. 

As a more remote but not uncommon effect of gallstone disease 
there may I'esult dilatation of the stomach from adhesions about the 
pylorus or duodenum constricting its outlet; recurring gall-bladder 
colics even without presence of stone from similar adhesions, and gas- 
tralgia and enteralgia similarly arising. In addition to the numerous 
ill effects from adhesions, other not unusual remote results of gallstone 
disease are carcinoma of the gall-bladder, or of the common duct, or 
of the head of the pancreas. Hepatic cirrhosis from continued occlu- 
sion of the common duct, interstitial pancreatitis and acute hemor- 
rhagic pancreatitis, and pancreatic fat necrosis are among the com- 
plications or more remote effects. 

Catarrhal calculous cholecystitis is not only very common, but, as 
before remarked, is frequently improperly diagnosed. My attention 
was first forcibly directed to this fact long ago by some remarks of 
Jonathan Hutchinson.' In then discussing a paper by Dr. Ord con- 
cerning the more rare symptoms produced by gallstones, Mr. Hutchin- 
son referred especially to these slight passing attacks of colic which 
were commonly regarded to result from stomach disorder, but in reality 
were due to spasm not of the stomach, but of the gall-bladder. He 
spoke of the importance of an inquiry for a history of such attacks in 
the past in arriving at a diagnosis, when later in the case more pro- 
nounced symptoms suggestive of the presence of gallstones occurred. 
He dwelt on the necessity of careful inquiry for symptoms which may 
have been regarded as too trivial to mention, and on the necessity for 
examination of the gall-bladder region, and emphasized the mistake 
so often committed by the physician in viewing jaundice as essential 
to the diagnosis of cholecystitis. He remarked: “Hepatic colic is a 
far more common event than it is generally supposed to be, and many 
cases escape recognition because there is a general belief that jaundice 
ought to be present.” 

This statement of Hutchinson impressed me very forcibly at the 
time of its publication, and caused me to be on the alert for such cases. 


' British Medical Journal, June 30, 1888. 
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and in the past fourteen years has been very helpful in their recogni- 
tion, I have seen many that might have been viewed as simple gas- 
tralgia and as cases of recurring gastritis that were unquestionably 
calculous cystitis. Certain of these cases have been of a very mild 
type ; there has been little or no rise in temperature noted, and the 
colic recurring irregularly at intervals of a few days is unassociated 
with a palpable gall-bladder. The pains, too, are often referred solely 
to the epigastrium, but examination may show the gall-bladder region 
to be acutely sensitive during the seizure, with frequently a continu- 
ance of the sensitiveness in less degree for some time after. It is espe- 
cially important to be on the watch for such cases, since in certain of 
them in which obstruction of the duct has occurred, with resulting 
hydrops, empyema of the gall-bladder may develop very insidiously. 

A. case of mild recurring, probably calculous, cholecystitis is now 
under observation in a woman, aged thirty-six years, who, apart 
from attacks of what she presumed to be stomach spasm, has always 
been in good health. The first attack occurred four years ago, and, 
she thought, had been induced by eating when over-fatigued. The 
second attack occurred seven months later, and following this they 
recurred about twice a year until two years ago ; then their fre- 
quency increased, a seizure appearing at intervals of two or three 
weeks, until I saw her one year ago. The attacks occur suddenly 
without premonitory warnings, and bear no definite relation to the 
time of meals or character of food eaten. Severe pain appears in the 
centre of the epigastrium and to the right. The seizures have occurred 
through the night on three occasions only. She thought they were more 
usual before the menstrual period.* There are no special dyspeptic 
symptoms save, following the attacks, flatulency. The tongue is clean 
and the bowels regular. Vomiting is not unusual before the seizure. 
The attack often lasts an hour or two, and is dissipated by hot ap- 
plications and the ingestion of cajuput oil in spirits of chloroform. 
The patient is of full habit and is very fond of sweets, and takes little 
exercise. Examination showed slight gastroptosis ; gastric motility 
normal ; diminished secretory activity. Examinations in the intervals 
disclosed slightly palpable, sensitive gall-bladder ; no sensitiveness 
elsewhere in the abdomen. Palpation of the gall-bladder region, 
although carefully done, was followed by extreme soreness persisting 
for several days. The patient was subsequently seen once during a 
seizure when, although the gall-bladder was not palpable, there was 
marked tenderness in this region. This patient had been treated for 
simple gastralgia until I saw her. Stones probably at no time were 
voided ; the attacks were of too short duration to suggest this, and 
jaundice has never occurred. The patient has had no seizure since 
the first few months of treatment. Gallstones were persistently searched 
for in the stools. 

An interesting case recently seen of dropsy of the gall-bladder is 
the following: Mrs. H. H. S., aged fifty years. In September, 1901, 

' It is a fact that the occurrence of pains of this sort is more common at tliis time, probably 
for the reason that, as mentioned by Kehr, the portal viscera, then more -surcharged with 
blood, are more subject to inflammatory reaction. 
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the patient, while driving, was seized with severe epigastric pain and 
vomiting. The pain continued irregularly for two or three days. 
Some six daj^s after the appearance of the attack I was summoned 
to see her. There had been no colicky pain for several days, and 
there remained merely a sensation of “soreness” in the epigas- 
trium and right hypochondrium. Her stomach had been much 
disturbed by the remedies previously employed, and there was per- 
sistent nausea, with fetid breath and foul tongue. Although there had 
been a febrile reaction, the temperature now did not exceed 100° F. 
Examination disclosed a readily palpable and large (reaching to the 
umbilical line) but not hard gall-bladder, very little sensitive to 
pressure. It was interesting that there had been two similar though 
much briefer attacks occurring about six months apart some ten years 
before. The patient could not recall the occurrence of pain from that 
time until the present. Jaundice was absent in these as in the present 
attack. Here there was an undoubted acute hydrops of the gall-bladder, 
with stone probablj' engaging the cystic duct. The case was under 
constant observation for two weeks, when, but little diminution in the 
size of the tumor occurring, I had Dr. Neilson see her, with a view to 
operation. Consent of the patient was first given, but subsequently 
withdrawn. At the end of the thiz-d week the gall-bladder had dimin- 
ished to about one-half its original mass, but was still easily palpable. 
She then was no longer under treatment. 

In this case, as remarked, the cystic duct is probably still obstructed 
by a stone. The infection originating the acute seizure was evidently 
slight, leaving a simple dropsy of the gall-bladder. If I am right in 
ray surmise concerning the presence of stone in the cystic duct, a 
cliolecystotoray should have been done. This I persistently^ urged, 
resultlessly. On inquiry at this writing about her condition, the 
patient, who had not previously been seen for about a year, informs me 
that she has remained free from recurrence of colic and regards her- 
self in perfect health ; but she states it is not unusual to be conscious 
of a sensation of weight and discomfort in the region of the gall- 
bladder. An examination at this writing shows resistance and ful- 
ness here; and although, because of a recent increase in abdominal 
plethora, the gall-bladder cannot be palpated with distinctness, it is 
evidently still somewhat enlarged. I regard it probable that there 
are adhesions about it which later will cause trouble. 

I have seen many cases similar to the two foregoing, and cite them 
as specimens of a class. 

Two weeks ago a physician brought to me a man whom he presumed 
to be suffering with recurring attacks of simple gastritis. There were 
seizures lasting upward of a week or two, in which there were present 
epigastric pain and vomiting, with intervals of freedom from more 
than slight pain, but with present gastric instability for several months. 
The patient was brought in the interval, and advice desired because of 
the irritable stomach. As jaundice had never been present, chole- 
cystitis had not been suspected. An examination showed acute sensi- 
tiveness in the gall-bladder region and in no other situation. The 
gall-bladder could not be palpated because of the muscular rigidity 
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and tenderness. Careful inquiry elicited the fact that the pains were 
as severe in the right hypochondrium as in the epigastrium. The case 
was clearly cholecystitis such as demanded surgical interference. The 
patient was immediately sent to Dr. Deaver, who acquiesced in the 
necessity for operation, but the patient’s consent could not be obtained. 

The following strikingly interesting case shows with what few symp- 
toms calculous cholecystitis may develop and continue despite the 
presence of a chronically very large gall-bladder and stones in the 
cystic duct : 

In May, 1898, I saw, with Dr. Pottberg, a woman, aged seventy 
years, who complained merely of a dragging sensation in the right 
side. Dr. Pottberg had noted the presence of a tumor, but was uncer- 
tain as to its nature, because of the absence of symptoms. The patient 
was otherwise in perfect health and without any indications of senility. 
It was only on close questioning and with difficulty she recalled that 
several years before she had had at short intervals a few slight attacks 
of what she regarded as " stomach cramp,” for which she had not con- 
sulted a physician. Jaundice had never occurred. Examination 
disclosed a very large and apparently unadherent and but little sensi- 
tive tumor, which was plainly the gall-bladder. It caused inconveni- 
ence merely by its weight. The diagnosis was chronic obstruction of 
the cystic duct by stone, with the presence, presumably, of many calculi 
in the gall-bladder. Immediate operation was advised. This was 
performed by Drs. T. R. Neilson and H, C. Deaver, at the Episcopal 
Hospital. Section disclosed a very large and unadherent gall-bladder. 
It contained over one hundred stones and a great quantity of mucoid 
material. Two good-sized stones tightly engaged the cystic duct. 
These were removed and excision of the gall-bladder practised. The 
patient made a prompt recovery and has been in good health to the 
present. 

The diagnosis in cases like the foregoing, examples of simple calcu- 
lous cholecystitis, is readily made if one is on the alert. The history 
of colicky pain associated with persistent or recurring sensitiveness in 
the gall-bladder region, even though the gall-bladder be not palpable, 
should at once lead to a conjecture as to the probable nature of the 
ailment. A cholecystitis when occurring primarily, apart from a 
general infection, is very apt to be associated with calculus. Occa- 
sionally a case is encountered in which the results of a pericholecystitis, 
probably following several acute seizures, suggest the notion of latent 
calculus, although no stone may be present. In such a case adhesions 
resulting from attachment to the omentum, duodenum, stomach, or colon 
are the cause of colic or at least of soreness and discomfort in the gall- 
bladder region. If the gall-bladder should be patent and kinking of 
its duct intermittently occur, colic may thus arise in the same manner 
as if a stone were temporarily obstructing the duct. In such cases 
calculi may have been present, but been voided. I have seen several 



858 


STEWART: GALLSTONE DISEASE. 


cases of this nature. In the following recently observed instance the 
diagnosis of adhesions was confirmed by operation. The case is a 
most instructive one. 

In this case the presence of attacks of recurring slight colic, often 
associated with diarrhcea, of persistent sensitiveness in the region of 
the gall-bladder, of an ill-defined tumor and of interference with the 
gastric function, caused me to make a diagnosis of chronic cholecystitis 
with adhesions, probably to the duodenum. It was presumed the con- 
dition was dependent upon cholelithiasis. 

L. W. T., aged fortj'-four years, consulted me in December, 1899. 
For the preceding four years his stomach had troubled him. Briefly 


Fig. 1. 



Deep shaded area, that of fulness, resistance, and of decided sensitiveness to pressure. 
Lightly shaded area that of diminished sensitiveness. The whole shaded area, region in 
which crampy pain is common. 


the symptoms were : More or less discomfort at all times in the region 
of the stomach and right hypochondrium, especially manifest an hour 
or so after meals. It is more marked when in the erect posture, and 
is scarcely evident when lying down. No pyrosis ; no flatulency. 
Bowels irregular, with a tendency to looseness, with pains in the gall- 
bladder region. These pains diffuse over the abdomen, and, following 
an attack of pain, diarrhoea lasting from a few hours to a day or so 
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may occur. Twenty years before he had had a . liver trouble. Liver 
was then said to be enlarged ; never jaundiced ; no lues ; no typhoid 
fever ; hue of skin markedly sallow ; no icterus ; puffy lower lids ; 
acneform eruption on face; area of fulness and sensitiveness in the 
gall-bladder region and below at the situation of the hepatic flexure of 
the colon. Situation of tenderness especially that of the gall-bladder 
region. Decided sensitiveness to deep pressure if extended under the 
costal margin. Sensitiveness diminished laterally, as is indicated in 
the shading in Pig. 1. Outline of liver normal. Spleen not palpable. 
Inferior border of the undistended stomach at umbilicus. Knee-jerks, 
station’, and pupils normal. Several examinations of the stomach 
contents : Lowered motility ; high total acidity, with subnormal HCl ; 
impaired starch digestion. Blood examination : Leucocytes, 7200 ; 
red blood corpuscles, 4,350,000; hsemoglobin, 75 per cent. Urine: 
Specific gravity, 1 020 ; trace of albumin ; narrow hyaline casts ; glu- 
cose absent. Diagnosis: Chronic cholecystitis with adhesions ; chronic 
gastritis. Treatment : Diet regulated ; systematic out-of-door (horse- 
back) and breathing exercises. Daily morning stomach douches with 
hot and cold water, sodium bicarbonate in hot solution, and weak quassia 
infusion and sodium chloride in the cold. Lavage, succeeded three- 
quarters of an hour before breakfast by sodium phosphate and sodium 
sulphate, of each ^ to 1 drachm ; sodium bicarbonate and salicylate, 
of each 10 grains. Nux vomica, nitrohydrochloric acid, and taraxacum 
before meals. After meals diastase, rhubarb, and ipecac. Priessnitz 
compress constantly worn ; later, flying blisters to the gall-bladder 
region. 

The general condition improved markedly under this treatment, but 
at the end of two and one-half months, sensitiveness and fulness in 
the gall-bladder region continuing, I had Dr. Keen operate. The 
gall-bladder was fixed by adhesions to the duodenum and colon ; cystic 
duct patulous. The gall-bladder free from calculi ; its walls thickened. 
When last seen, six months after the operation, local symptoms had not 
reappeared and the general health was good. 

The case of Dr. Pottberg narrated above is unusual in paucity of 
symptoms and in freedom from ill effects, the result of the long-existing 
gall-bladder obstruction. The original infection causing the cystitis, 
which led to the passage of calculi into the cystic duct, was evidently of 
feeble intensity and short duration, and a re-infection of the gall-bladder 
was prevented by complete occlusion of the duct. I shall cite another 
case of cholecystitis in which the diagnosis was at first somewhat 
doubtful, the attacks simulating those of angina pectoris. Here there 
existed bad aortic and mitral disease with imperfect compensation, 
and chronic nephritis. Although 'calculous cholecystitis was early sus- 
pected, and later demonstrated by the recovery of stones from the 
passages, an operation which was suggested to the patient six months 
before it was performed was postponed, because of the risk involved 
by the bad heart condition. Operation was performed when it was 
feared that a rupture of the gall-bladder might ensue. This case is 
related in brief outline only. 

VOL. 125, NO. 5.— MAY, 1903. 
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Mrs. M. D., aged forty-seven years; first seen in June, 1900. 
Patient confined to bed. She was then in the midst of a severe angina] 
seizure. There was substernal and infrasterna] pain ; marked cyanosis, 
urgent dyspncea ; very irregular heart, witii similarly irregular but 
high pressure, slow pulse; marked aortic regurgitant murmur and 
presystolic and systolic (transmitted) mitral murmur. Cardiac en- 
largement. The liver was much enlarged ; the conjunctiva slightly 
icteroid ; albumin and casts in the urine. Apart from the severe 
pains above mentioned, there were attacks of crampy pain in the centre 
of the epigastrium, but not then in the hypochondrium. These lasted 
an hour or two and were associated with diarrhoea. These were not 
manifest when she was first under observation. The seizures were at 
first regarded as anginal in character, dependent upon the aortic valve 
disease, and this notion was borne out by the improvement and marked 
diminution of attacks under cardiac medicaments. Tumor of the gall- 
bladder was not apparent until November following, five months after 
she came under observation in the seizure occurring just before opera- 
tion, and no marked sensitiveness in the gall-bladder region was at first 
evident. This had on a number of occasions been searched for, as it 
was suspected in the early summer that cholelithiasis was a factor 
in the production of the attacks. The feces were from the first 
sieved at intervals through the summer and autumn, but no stones 
were found until November. She was seen in only three attacks, 
two such as described above, the third in November. In this, asso- 
ciated with the presumed anginal pain, there was pronounced hepatic 
colic. The gall-bladder was then found much enlarged, and highly 
sensitive. Jaundice other than icteroid conjunctiva; was absent. 
Rigors and fever existed with the seizure. I feared an empyema of 
the gall-bladder and urged the necessity of immediate operation. 
Operation by Dr. Keen, November 18, 1900. The gall-bladder 
although much enlarged, contained but fifteen calculi — a few very 
large and a number quite small. It was distended with a mucoid 
material and the walls looked as if in a condition of slough. The 
patient, although very ill after operation, finally recovered. Desjiite 
the condition of the heart and kidneys, which render her a permanent 
invalid, there has been no recurrence of what were first thought to be 
anginal attacks. 

The preceding cases, excluding that of the pericystic adhesions with- 
out stone — mentioned to show a later phase of the disease — are common 
examples of the calculous affection, but such as are not seldom undiag- 
nosed by the general physician. In these cases without obstruction 
of the common duct jaundice is naturally wanting. Should icterus 
of minor grade develop — whollj’’ unnecessary to the cholecystitis itself, 
however, many stones may engage the cystic duct — it is originated by 
the infectious process invading the common duct or the hepatic ducts 
and the smaller biliary channels, thus developing a catarrhal cholan- 
gitis. It is a matter of common experience in consultation, although 
the reason for the absence of jaundice is obvious, to be met by the 
query, if it is a case of gallstone, Why in all this time has not jaundice 
appeared? So, too, the impression often exists that the occurrence 
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of very severe pain is an essential factor in tlie passage of a stone, 
and of continued suffering with its lodgement. That it commonly is, 
there is no question, and no greater acute pain in any ailment may 
be experienced than by the passage of a good-sized calculus through 
the spiral cystic duct and finally through the papilla of the common 
duct into the duodenum.’ It is these cases which are the rule in which 
jaundice and pain are so prominent that lead to the non-recognition of 
the exceptions. A stone may be of fair size and be lodged for some time 
in the common duct, yet from its shape and from the absence of inflam- 
mation about it, allow fair jjassage of bile onward into the bowel, the 
obstruction, if any, being intermittent ; then a slight discoloration of the 
conjunctivse only may be present. Usually, however, jaundice of high 
grade follows in a few days the impaction of a stone in the common duct, 
which jaundice may lessen and increase as the flow of bile is alter- 
nately completely stopped and again partially established, until the 
stone reaches the termination of the common duct, and finally entirely 
and more or less permanently occludes it. It is thus usual to find con- 
siderable variation in the amount of icterus with obstruction of the 
common duct by calculus, unlike the case with obstruction from with- 
out as by a tumor (carcinomatous growth of the gall-bladder and of 
the glands of the portal fissure, or of the head of the pancreas). Here, 
too, another point of importance should be spoken of in the recogni- 
tion of these cases of calculous obstruction of the common duct, of value 
in differentiating them from obstructions arising from the presence of 
a new-growth or pressure by carcinomatous glands. In long- continued 
obstructions from stone, the gall-bladder commonly, though enlarged 
originally, finally, by virtue of the chronic inflammatory thickening of 
its wall, becomes uudistensible, shrinks, and is unpalpable ; while in 
obstruction of the duct from pressure by a growth a gall-bladder tumor 
is usual.“ This, which has been termed the law of Courvoisier, 
although it must not be depended upon invariably, is of value in diag- 
nosis, as is shown in the following case. This case, in which the 
diagnosis was confirmed by operation, also illustrates one of the 
vagaries of cholelithiasis. It is one in which, with obstruction of the 
common duct by a massive, tightly adherent calculus, little preceding 
history of colic could be obtained. The stone was finally borne with- 
out pain, and jaundice and debility almost alone, after a few weeks of 
colic, indicated to the patient the presence of her illness. 

Miss D. B., aged fifty-two years; referred to me by Dr. A. G. Ben- 
nett, of Mahaffey, Pa. The patient stated that she had had more or 

' I recall that the late George Harley taught that pain invariahly accompanied chronic 
obstruction of the common duct by stone. 

" But if the gall-bladder contain many calculi, or its duct is early occluded rvith presence of 
fluid from simple dropsy or empyema, this rule will not hold. 



862 


STEWART: GAELSTONE DISEASE. 


less “ stomach disorder ” for ten jmars, but her general health had 
been little affected thereby. The symptoms consisted chiefly of slight 
attacks of what she regarded as epigastric pain, lasting about a half 
hour and then disappearing. There would be intervals of three or 
four months between these spells. These slight attacks of presumed 
“stomach colic” thus occurred for about ten years. They were un- 
associated with any special gastric s^'raptoms or with noticeable jaun- 
dice, until lately. The patient was first seen June 12, 1901. In 
November preceding she had epigastric soreness, with some little 
crampy pains in the right hypochondrium. In December there was 
some colic, lasting about three da 3 ’^s, with more or less continuous slight 
pain, referred to the epigastrium, for two or three weeks. Pain and 
even soreness then disappeared, and remained absent for a week or 
two, following which jaundice suddenly appeared when entirely free 
from pain, and continued for about three Aveeks. With disappearance 
of jaundice colick}’^ epigastric pain again recurred, but no cramp was 
recalled to have been present in the right hypochondrium until she 
was once more jaundiced, about a month before I saw her. After the 
first attack of jaundice the skin cleared fairly well, but the sclerse 
remained icteroid. Since the recent attack she has been quite per- 
sistently very deeply jaundiced, but is Avithout pain. The only symp- 
tom of that nature is that Avhen lying on the left side discomfort in 
the epigastrium is experienced. Her Aveight a year ago was 175 
pounds; present weight, 130 pounds. The greater part of the 45 
pounds had been lost since the first attack of jaundice. There are no 
especial dyspeptic s^'mptoms. There are present complete anorexia, 
extreme mental torpor and ijhysical debility, pruritus, and obstinate 
constipation. The stools are of pipe-clay hue ; the urine is concen- 
trated and of porter color. Although the skin is of a deep saffron hue, 
she states the jaundice tint had been more marked a Aveek or so before. 

Physical Examination. Abdominal Avails flaccid ; Avith full inspira- 
tion inferior border of the right and left lobe of the liver is readily 
palpated. Edges sharp, firm, and even ; liver somewhat enlarged ; 
gall-bladder not palpable, certainly not enlarged, for the fingers could 
be depressed below the liver’s edge. No sensitiveness to manipulation 
in the gall-bladder region, and none elseAvhere save just below and to 
the right of the ensiform cartilage, but even here not marked. Spleen 
not enlarged. First heart sound enfeebled. 

Blood. Several examinations (Dr. Ghriskey) average: Leuco- 
cytes, 8500 ; red blood corpuscles, 4,200,000 ; hfemoglobin, 7J per 
cent. Several examinations of the stomach contents : Total anacidity ; 
the removed contents alwaj's presented the ordinary water-soaked ap- 
pearance common in cases of achylia ; small amount of gastric mncus. 
No lab reaction with milk incubated twenty-four hours. Gastric mo- 
tility unimpaired. 

Urine. The urine is deep golden-brown ; heavily bile-stained, 
opaque, acid, specific gravity, 1030 ; well-marked albumin reaction ; 
epithelial, granular, and hyaline casts and red blood corpuscles present. 

Diagnosis. Obstructive jaundice, with stone in the common duct ; 
past calculous cholecystitis ; nephritis, the result of the chronic cholse- 
mia ; probably hepatic cirrhosis in process, due to obstruction. Patient 
informed of the diagnosis and operation advised. Medical treatment 
for removal of stone was regarded as futile to attempt. 
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Patient admitted to my'service at the Episcopal Hospital. The 
attending surgeon then on duty, Dr. T. R. Neilson, saw her with me 
and concurred in diagnosis. Carcinoma of the gall-bladder and gall 
ducts was, of course, considered, but was excluded. 

To diminish risk of hemorrhage on account of the high grade of 
jaundice, with the approval of Dr. Neilson I instituted the following 
preparatory treatment, which was continued for two weeks. It is such 
as in the case of small, unencysted calculi is sometimes of service in 
causing their expulsion : Daily morning stomach douching with alter- 
nate hot (sodium bicarbonate) and cold (sodium chloride) solution ; 
one-half to one hour before each meal there was administered a com- 
bination of sodium sulphate, phosphate, and bicarbonate, in hot water, 
with the addition of tincture of nux vomica ; diet carefully regulated ; 
extract of paucreas as a digestant. Two daily high enemas of normal 
salt solution — the one hot, the other cold — were given. Under the 
above treatment the amount of urine, previously so scanty, increased 
to upward of three quarts daily. Bile appeared in the stools, but the 
hue of the skin was little if at all changed. 

Three days prior to operation I ordered calcium chloride by enema 
in place of sodium chloride. 

Section by Dr. Neilson, June 27th; Liver somewhat enlarged; sur- 
face firm; gall-bladder shrunken and empty. A large stone was 
found densely adherent in the middle portion of the common duct. 
It was removed with great difficulty. Its size and shape is that of a 
large-sized olive. It was of enormous size to have so far engaged the 
duct. The probability is that its accretion occurred in siUi, where it 
must have been for a long period. Considering the dense adhesions 
about it and its bulk, it is impossible to conjecture the manner in which 
under the preparatory treatment instituted bile should have escaped 
passed it ; but that such was .the case was shown by the appearance of 
the latter in the feces, as stated. 

The patient made a good recovery, and subsequently underwent 
treatment for removal of the conditions engendered by the cholelith- 
iasis. Mention of this treatment is made in the latter part of the paper. 

I have here brought together a small group of interesting cases re- 
cently encountered which illustrate certain phases of gallstone diseases. 
These cases represent simple catarrhal cholecystitis, without obstruc- 
tion ; with obstruction ; with dropsy of the gall-bladder ; with indica- 
tions of beginning empyema ; of pericholecystitis with adhesions the 
result of past cholecystitis, probably calculous ; of chronic obstruction 
of the common duct by stone, with the usual accompanying jaundice 
and shrunken gall-bladder. 

I shall briefly consider the recognition of such cases as these, the 
occurrence of which is common. Frank, outspoken cases of chole- 
lithiasis, Avith severe colic, jaundice, and passage of stone, are so easily 
recognized that they need neither illustration nor remark. It is the 
frequent cases without discovered passage of stone and without jaun- 
dice that are apt to mislead. The points of greatest importance in the 
detection of these is to have the fact of their common occurrence in 
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mind; to recall that however transient the duration of the self- 
diagnosed “ stomach pain,” if it is recurring the possibility of its 
being of gallstone origin is worth considering ; to be not satisfied with 
the statement of the patient that the seat of pain is the epigastrium, 
but to have him carefully note in the attacks if it has not origin and 
greater intensity to the right, and if possible to examine the patient 
during or immediately after a seizure; then careful palpation will 
usually establish the diagnosis. In the recognition of cholelithiasis, 
among a variety of simulating conditions it is necessary to exclude 
simple gastralgia; gastralgia the result of adhesions, as, for instance, 
from past ulcer; the g.astralgia of gastric and of duodenal ulcer; that 
of adumbilical hernia (in my experience, a not unusual source of pre- 
sumed simple gastralgia). Ileus and acute pancreatitis must also be 
borne in mind. 

Space is not here at hand for sj^stematic discussion of differential 
diagnosis. I shall merely refer here to a few distinctive points which 
I have found of especial value.* 

The pain of latent duodenal ulcer is apt to confuse ; but it, like the 
pain or gastralgic seizures of gastric ulcer, commonly hears more or 
less definite relation to the ingestion of food, occurring immediately, 
or, often with definite regularity, two or three hours after eating. 
Other usual symptoms, among which is the locality of the pain, assist 
in its differentiation. Adumbilical hernia, the pain of which, as before 
remarked, is often mistaken for pure gastralgia and even for gastric 
ulcer, has its seat of intensity and sensitiveness at the site of the gripped 
point of omentum, the small nodule of which is commonly easily felt 
with careful palpation in the median line above the umbilicus. Peri- 
gastric adhesions often cause obstinate gastralgia, but they are not apt 
to simulate the pain of calculus except when the pylorus or duodenum 
is adherent to the gall-bladder, and then there is or has been usually 
a calculous cholecystitis. Similar gall-bladder adhesions to the duo- 
denum, omentum, or colon causing intermittent obstruction of the 
bowels, with alternate diarrhoea and constipation, of which I have seen 
several instances, are often puzzling to diagnose. Careful interroga- 
tion as to past history of liver colic and the presence of a sensitive 
gall-bladder region assist materially in their recognition. 

Spasm of the pylorus occiiri’ing with gastrosuccorrhoea and the pains 
of periodic gastrosuccorrhoea, occurring as these pains are most apt to, 
through the night, has misled. An interesting case of this sort I 
recently reported to the American Gastro-enterological Association, 
but it is not yet published. It is worthy of brief outline here. The 

^ I have not discuss'ed the use of the X-ray in the diagnosis of cholelithiasis, since in the 
class of cases in which its assistance would be of real value — stone in the cystic duct or in the 
common bile duct — it cannot at present be employed to obtain results. 
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patient was under treatment with several practitioners for supposed 
gallstones for a year and a half before being sent to me by the late Dr. 
Charles Wirgman. 

T. B., aged thirty years ; store porter, of spare build ; weight about 
120 pounds; no typhoid; no syphilis. He had been the subject of 
attacks of sharp, cramp-like pain in the abdomen for several years. The 
first attack occurred three years before ; then there was a lapse of one 
and one-half years; the seizures were very frequent in the past year 
and a half. Pains suddenly develop, without previous warning, in 
the epigastrium and to the right, in the pyloric region, shooting thence 


Fig. 2. 



Inner circle area of fulness and firmness very perceptible when stomach inflated with air ; 
then this area too tympanitic. The cross indicates the starting point of cramp, during the 
occurrence of which a prominence approximately as denoted by the sltaded area appears. 
Pains radiate thence over the abdomen and through the right hypochondrium to the back. 

toward the epigastrium, umbilicus, and into the back ; pains may last 
one or two days, but commonly their duration is but a few hours. 
Never jaundiced. Attacks occur, as a rule, between 1 and 3 a.m. 
Nausea is apt to accompany colic, but never vomiting unless self- 
induced ; the vomit is then copious in amount (he states one to three 
quarts of acid fluid). Pain relieved by free emesis. Eats a cold lunch 
at noon and a hot supper, when very fatigued, at 6 p.m., retiring at 
10 P.3M. Twenty pounds loss in three years. He believes his previous 
occupation, that of a car driver, necessitating exposure and hasty, 
irregular eating, responsible for his ailment. 
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Physical Examination. Mitral presystolic murmur; heart imen- 
larged ; much dilated stomach ; no tumor or sensitiveness save in 
pyloric (or gall-bladder) region, and then only during presence of 
pain. Gastric capacity, 3400 c.c. (after having been accustomed to 
the use of the tube) ; pronounced stagnation of food ; sharp hyper- 
chlorlydria. Inflation showed fulness and firmness in pyloric region 
— on inflation, prominence the size of a hen’s egg, tympanitic on per- 
cussion and not very sensitive — a cramped pjdorus. Patient seen in 
several seizures. Situation of pain rather suggestive of gallstone colic. 
Fulness and firmness in region of pylorus, a little below and to the 
left of normal situation of the gall-bladder. (Fig. 2.) Here there 
appears the above-mentioned palpable prominence, behavior of which 
to manipulation is unlike that of the gall-bladder. Tube introduced 
during seizure invariably removed a large quantity of fluid, 1 to 2 
litres, which presents the appearance of gastric secretion ; very little 
food particles evident if some hours after a meal ; high percentage of 
HOI present ; immediate lavage with sodium bicarbonate solution 
instantly terminates attacks. This was the case in the first seizure in 
which I saw him, and has been invariable since. The employment of 
the tube taught the patient, and thus he always was able to abort an 
attack. 

Attacks ceased in a few months on local ti’eatment with silver, 
aluranol, and bismuth, and daily lavage. The patient was under con- 
stant observation for three years, and then seen at intervals to the 
present. The local treatment was continued for several months and 
then an interlapse, to be re-begun Avith recurrence of seizures. At the 
end of about a year they ceased finally, and none have now been 
present for several years. At first the advisability of an operation on 
the pylorus or a gastro-enterostomy was considered and arranged for, 
but the patient Avould not finally consent, as his impoverished condi- 
tion would not permit him to neglect his work, a family being 
dependent upon him for support. 

This case is evidently one of past latent ulcer, followed by cicatricial 
contraction of the pylorus, Avith subsequent dilatation of the stomach. 
The attacks were those of gastrosuccorrhoja, with sharp pyloric spasm. 
The correct diagnosis Avas only possible by the employment of the 
stomach tube. As remarked, two practitioners of note prior to his 
consulting Dr. Wirgman had had the case under observation for one 
and a half years, regarding it as one of gallstone disease. Ho gastric 
examination had been made, and he had never been seen during an 
attack. Gallstones had been unavailingly searched for. Cases of this 
sort are not common, but are readily enough recognized if one is on 
the alert and employs modern methods of examination. 

Simple gastralgia, the result of pure hyperchlorhydria, is a common 
enough affection, and maj’’ for a time be quite difficult to separate from 
mild catarrhal calculous cholecystitis. The pain, hoAA'ever, bears a more 
definite relation to food than does gallstone colic, occurring pretty 
definitety tAvo to three hours after meals, but may, as in gallstone colic 
and in periodic gastrosuccorrhcea (which has gastralgia as an accom- 
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paniment), be most usual at nigbt, although no hypersecretion accom- 
panies the gastralgia. Commonly treatment instituted for the hyper- 
chlorhydria promptly establishes the diagnosis. An illustrative case is 
the following : 

J, M. S., aged sixty-two years; was first seen June 2, 1902. Re- 
ferred by Dr. Walter Freeman. For the past one and a half years, 
following an attack of supposed grip, gastralgic pain, occurring at 
intervals of from four to five months up to last March. Since March 
occurring every day or so ; past few weeks rarely misses a day ; occurs 
especially when he applies himself at desk work. Six to eight years 
ago he had similar attacks for a short time. These disappeared en- 
tirely when he lived more in the open air. Occupation now very 
sedentary ; takes no exercise. Appetite good when free from pain ; 
constipation. Pain appears in the centre of the epigastrium and passes 
through both hypochondria to back ; lasts one to three hours ; dimin- 
ishes in severity when he lies down; hot applications relieve. No 
“heartburn,” occasionally water-brash ; pain not especially influenced 
by food, but eating may relieve. No typhoid fever ; no lues. 

Physical Examination. Nothing noteworthy ; heart normal ; no sen- 
sitiveness in gall-bladder region in several examinations, or in other 
portions of the abdomen ; stomach normally placed and undilated. 
Knee-jerk, station, and pupils normal. 

Several examinations of the stomach contents : Hyperchlorhydria ; 
marked atony. Urine ; Trace of albumin ; glucose absent ; a few 
hyaline and granular casts ; free uric acid ; numerous red blood cor- 
puscles, probably originated through irritation by the uric acid pre- 
cipitated in the tubules. 

Cessation of attacks was very j)rompt in this case under regulated 
diet ; Carlsbad salts on rising ; a full dose of an antacid three hours 
after meals and a combination of nux vomica, cannabis indica, and 
codeine before meals — codeine was taken for a short time only. At 
the end of a month nothing save a sodium sulphate laxative in the 
morning and an antacid three hours after meals were prescribed. No 
pain has occurred to the present (March) from two weeks after he wms 
first seen, now nine months ago. 

A similar but much more obstinate case of presumed jmre gastralgia 
now under treatment is also of diagnostic interest, I had first sus- 
pected there might be latent cholecystitis, and examined him many 
times resultlessly for presence of sensitiveness in the gall-bladder region. 

C. J. B., aged sixty-one years; first seen September 9, 1902, In 
good health up to two and one-half years ago, when epigastric pain 
developed. Pain occurs two to four hours after meals, and is most 
common at night, then there may be a much longer lapse. He fancied 
eating did not allay the pain, but after he had been under treatment 
assured me that eating is invariably remedial, pain occurring, soon 
ceasing after a glass of milk and a few crackers. Pain in centre of the 
epigastrium. Seat of greatest intensity immediately below the ensi- 
form ; thence radiates, when severe, through to the back. Later, he 
stated, the seizures have been very severe, pain sharp and paroxj'smal, 
but at times merely a dull ache. Duration an hour or two. No nausea 
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or vomiting ; appetite good, but fears to eat. For some months has 
been on starvation diet, and is debilitated in consequence. Constipa- 
tion, but regularity maintained by laxatives. Best weight, 215 pounds ; 
now, 190 pounds. Moderate drinker in the past, now for years a total 
abstainer; moderate tobacco user; no syphilis. Some years ago 
malarial fever ; no other ailments ; father died of liver disease ; mother, 
aged fifty-five years, of cancer of the stomach. He feared the latter 
ailment, and was much depressed mentally. 

Physical Examination. Knee-jerks, station, and pupils normal; 
stomach normally placed ; no point of sensitiveness anywhere about the 
abdomen; gall-bladder region in many examinations totally free from 
sensitiveness ; heart normal. Several examinations of the stomach con- 
tents : Sharp hyperchlorhydria ; motility normal ; three hours after a 
meal of steak, bread, and water, total acidity 124. HCl equal 0.365 
percent. Urine: Fair trace of albumin; hyaline casts. The patient 
was seen in one attack. Hypersecretion and hyperchlorhydria were 
found to exist. Lavage with warm sodium bicarbonate solution quickly 
dissipated the pain. Examination during and subsequent to the at- 
tack revealed no gall-bladder sensitiveness. 

Treatment. A morning laxative of equal parts of sodium sulphate 
and phosphate. Before meals, cannabis indica, codeine phosphate, 
hyoscine hydrobromate ; a full dose of antacid three hours after meals. 
Ordered to eat between meals when possible, then no antacid. After 
a week’s treatment pain occurred rarely by day, but was more usual 
three or four hours after the evening meal, and from 1 to 2 a.m. It 
had lost its intensity markedly — now a dull ache, when formerly 
it was often an unbearably severe colic. For the first two or three 
days pain not markedly influenced by antacids, but subsequently 
and now invariably checked within a few minutes by a teaspoonful of 
a powder containing equal parts of sodium bicarbonate, magnesium 
carbonate, and oleosaccharate of peppermint. Codeine discontinued 
at the end of a week, and strontium bromide, cannabis indica, and 
hyoscine substituted for the above combination. This was again re- 
placed in ten days by silver nitrate and hyoscyamus. Pain having 
entirely ceased under this and the antacidj which he now took regularly 
three hours aftet" meals, all medicine save the antacid was discon- 
tinued. Ko pain occurred for two weeks, when a night indulgence in 
ice-cream, cakes, and lemonade provoked a transient recurrence. He 
now takes the antacid regularly, and the stomach is douched with silver 
nitrate solution twice a week. Dull pain now occurs rarel}' at night, 
quickly dissipated by the antacid. I regard this case as one^ of _ pure 
gastralgia. There are no indications of adhesions. The possibility of 
latent gastric ulcer is considered. Gallstone colic is positively ex- 
cluded.' 

Although acute pancreatitis, with or without disseminated fat 
necrosis, is an affection of comparative infrequency, its association 
with gallstone disease, in consequence of the latter, is well known. 
Acute and chronic pancreatitis may be originated through the presence 

1 Since the above writing (three monthsTthe patient has been free from attacks. The later 
treatment, which has been most beneficial, is courses of nlumnol and silver used through the 
stomach tube. 
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of a calculus in that portion of the common bile duct near its duodenal 
orifice, at which point pressure may be also exerted on the contiguous 
pancreatic duct, interfering with the flow of pancreatic secretion into 
the bowel or admitting of the retrojection of bile into the pancreatic 
duct, as suggested by Halsted and Opie. If, as is the case in about 
one-third of human subjects, there is either merely the single pancreatic 
duct of Wirsung, or no communication between the latter the subject 
of occlusion, and that of the accessory pancreatic duct (of Santorini) 
which opens into the duodenum separably from the duct of Wirsung, 
conditions favorable for widespread fat necrosis and pancreatic disease 
exist. The pancreatitis in such cases is the result of long-continued 
obstruction plus infection. The obstruction offers conditions favorable 
for the growth of micro-organisms which have passed from the duo- 
denum into the pancreatic duct and thus into the vulnerable organ. 
Without such infection it is probable that, by obstruction alone, a 
chronic interstitial pancreatitis may originate by virtue of the irrita- 
tion resulting from the long-continued damming up of the pancreatic 
secretion.^ 

Without cholelithiasis, and without such obstruction of the pancreatic 
duct, it is likely that infection of the pancreas from the duodenum, 
causing acute or chronic inflammation, may occasionally occur. Such 
a condition may be especially looked for in cases of chronic gastritis of 
bacterial origin. In several cases of chronic gastritis which I have had 
under observation in which inflammatory changes in the secretory glands 
exist, presumably the result of infection, there were indications of 
chronic interstitial pancreatitis which I regarded as due to a similar 
transmitted infectious process. 

The following most instructive case is in all probability one in which 
acute pancreatitis was so produced. It is of extreme interest, since the 
diagnosis by the attendants, who had been misled by the previous his- 
tory, was at first that of collapse from perforation the result of a gall- 
stone, and finally that of impaction by a biliary calculus without per- 
foration. This case forcibly illustrates the difficult}’’ sometimes 
encountered in differentiating between acute pancreatitis and gallstone 
disease. Briefly the points are : There had been two attacks of acute 
gastritis, in which I saw him ; following which gastralgia appeared. 
There was a chronic subacid gastritis (with erosions), probably from 
mouth infection. About two years after the second attack of acute 
gastritis, while in another city, there suddenly developed overwhelm- 
ingly severe pain in the abdomen, followed by collapse. The diagnosis 
of his numerous attendants was as stated above. Section demonstrated 

' See a paper by Opie, The Relation of Cholelithiasis to Disease of the Pancreas and to Fat 
Necrosis, The American Journal of the Medical Sciences, January, 1501. 



870 


STEWART: GALLSTONE DISEASE. 


entire absence of cholelithiasis or any of its consequences, and the 
presence of some old adhesions and of recent lesions such as are indica- 
tive of acute pancreatitis. The case is as follows : 

0. M. L., aged forty-seven years; jilethoric habit; weight, 210 
pounds sedentary occupation; very little exercise or fresh air; in- 
discreet in diet; moderate alcoholic indulgence; tobacco in excess; no 
lues. Attack of acute gastritis in the early part of 1897, in which I 
attended him in consultation with the late Dr. J. M. Da Costa. A 
similar attack a year later, in which I also saw him. On each occasion 
the symptoms were those pf a general infection, with a local expression 
in the stomach. Vomiting had occurred at the early part of the 
attack; stomach-contents foul smelling; free HCl and the ferments 
absent; excess of oi'ganic acid; fever; epigastric sensitiveness and 
pain ; congestion of the base of the right lung in each seizure. Urine 
contained albumin, hyaline and a few granular and epithelial casts. 
Following the first seizure of this sort there were recurring spells 
of mild gastralgia, in duration an hour or two and occasionally 
longer. Pain rarely severe, and commonly easily checked by lavage 
and the use of codeine. Repeated physical examinations gave no in- 
dication of the pain being other than gastralgic. Several examina- 
tions of the stomach-contents in the interval during two years always 
showed : Invariably absence of free HCl ; pepsin and lab ferments 
absent ; the pre-enzymes in traces only ; acidity low (10 to 20). Blood- 
stained bits of the mucosa occasionally found in the wash water, pre- 
senting the usual appearance of erosions. Gastric motility normal save 
during the acute seizures. Stomach undilated and normally placed. 
The urine in the interval of attacks of acute gastritis was practically 
normal. There existed a severe type of pyorrhoea alveolaris. This 
had been present for years, and had never received adequate attention. 
Bacterial cultures from the gingival margins showed among many 
other organisms the staphylococcus pyogenes albus and aureus. 

Diagnosis. Attacks of acute gastritis intercurrent with chronic 
glandular gastritis ; gastric erosions ; gastralgia ; the gastritis probably 
the result of the alveolar pyorrhoea. The gastralgia was regarded as 
probably of nervous origin, although the possibility of its arising from 
perigastric adhesions the result of long-continued gastritis was noted. 
Gastralgic pain tended to recur despite medical treatment, and after 
the second attack of acute gastritis the patient was persuaded to stop 
work and take a six weeks’ summer holiday. Gastralgic pain had then 
been annojdng him considerably. This immediately and entirely ceased 
from the day he abandoned business. He went into camp in Canada ; 
tramped, fished, and shot, eating ordinary camp food and frequently 
getting wet. This exposure, with rough food aud a great deal of active 
exercise, in the nature of things should have been productive of attacks 
of gastralgia had they been due to adhesions. Their non-recurrence 
and their complete absence for some months after his return, despite 
active tenuis, suggested these pains were of nervous origin. The fol- 
lowing winter (1898-99), despite close application to business and gen- 
eral unhygienic living, he was in better health than he had been for a 
long time. The succeeding summer his outing was brief and his appli- 
cation to work close. In the autumn following (1899) I saw him in 
two attacks of presumed gastralgia ; in one he was confined to bed for 
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twelve hours, and the pain was quickly relieved by lavage. There 
had been diffuse gastric colic, associated with stagnation of food and 
decomposition of- the ingesta. The cardia was in spasm, so that the 
stomach tube was entered and withdrawn with difficulty. The second 
attack immediately followed a dinner party. The pain had been of a 
half-hour’s duration when I saw him in my office, and was instantly 
checked by lavage. 

Some months later, while in another city, he had an attack altogether 
unlike any of the preceding. There suddenly appeared severe abdom- 
inal pain and vomiting. On the arrival of his physician he was in a 
state of collapse. There was stated by his attendant to be “ cyanosis, 
shallow thoracic breathing, diffuse abdominal pain and tenderness” 
(the pain and tenderness thought by the attendant to be largely epigas- 
tric and hepatic), “ a rapid, thready pulse and cold sweat.” Calculous 
cholecystitis, with rupture of the gall-bladder, perforating duodenal or 
gastric ulcer, it was reported were thought of, but the condition was so 
alarming that little examination was immediately possible to determine 
the exact diagnosis. It was with difficulty that he was rescued from 
the collapse which had so suddenly occurred. For three days follow- 
ing it was reported that he was so ill that he was unconscious of his 
surroundings. There were fever (101" to 102^° F.) and incessant 
hiccough for about a week. There were “ congestion of the base of one 
of the lungs” and “ albuminuria and a slight biliuria.” In addition 
to his regular attendants he had been seen by several medical con- 
sultants of eminence and a surgeon of equal note, and it w'as unani- 
mously agreed that the case was undoubtedly gallstone, with possible 
perforation, and if not this, at least impaction of a large stone in the 
duct. Operation was regarded as essential, but his condition did not 
warrant it being undertaken until about three weeks after the onset 
of the seizure. The diagnosis of either perforation by a gallstone 
or of impacted calculus was arrived at by the attendants through a 
process of exclusion, and because the previous history had made it 
certain to their minds that the various gastralgic attacks and those of 
acute gastritis which had occurred in the past were undoubtedly only 
expressions of the vagaries of cholelithiasis. Upon this there was 
apparently no dissension, although in correspondence with the attend- 
ing physician I urged that there had been nothing in the nature of the 
previous seizures to suggest this ; that gallstone colic had then been 
carefully excluded. 

Section disclosed the following: Patient’s abdomen very thick 
walled ; adipose tissue at least three and one-half inches ; gall-bladder 
and bile ducts normal ; no present or past indications of gallstones. 
Instead there existed evidences of recent peritonitis ; a mass of adhe- 
sions binding the hepatic colon, stomach, and pancreas, some recent 
and some old. Omentum thickened. Pancreas adherent to stomach ; 
injiaimnatory mass about and involving an enlarged pancreas. The 
operation had to be conducted with great celerity because of the 
patient’s condition, and, it was stated, little time was permitted for 
examination after separation of adhesions. It was, however, noted 
that the pancreas was much enlarged, and this enlargement at the time 
was thought to be the result of a malignant growth. The subsequent 
history of the case has disproved this. The patient is now living and 
in good health. As I remarked, I have no doubt that the attack was 
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one of acute hemorrhagic pancreatitis— an acute pancreatitis of infec- 
tions origin perhaps engrafted upon a chronic inflammatory condition 
of this organ. The infection originating the pancreatitis probably 
bore some relation to the long-existing chronic glandular gastritis, 
which itself was presumablj’' due to the continued passing of pus organ- 
isms from the mouth into the vulnerable stomach. 

The origin of the old adhesions about the stomach is in doubt. The 
two attacks of gastritis spoken of were unaccompanied by indications 
of perigastritis — at least the local inflammatory conditions were not 
then regarded as sufficiently severe to suggest this. Subsequent to 
operation the patient recalled that years before he had had a fall, 
striking the abdomen, and it was thought possible that adhesions might 
have so arisen. That these old adhesions about the stomach bore some 
relation to the earlier attacks of gastralgia I have no doubt, but that 
they were the sole cause of this I question, for the reasons cited. 

This case well illustrates the difficulty that may attend the separa- 
tion of an attack of acute pancreatitis from presumed perforation by a 
gallstone, and indicates how a previous history of epigastric pain may 
mislead even the most skilled diagnostician. But for such a histor}^ 
which at once led to the diagnosis of gallstone disease by his attendants, 
in consequence of which the question of pancreatitis was not, I believe, 
even considered, it might have received attention. The sudden onset, 
when in presumed good health ; severe abdominal pain ; vomiting of 
at first the contents of the stomach and, later, copiously of bile ; the 
rapid appearance of collapse, continuing, with the occurrence of 
obstinate hiccough and the like, as detailed, were very suggestive. 

The Treatment or Cholelithiasis. There is no solvent for gall- 
stones in the gall-bladder or in the bile passages. The employment of 
sodium cholate, of sodium succinate, and sodium oleate ; of the more 
rational sodium salts presumed to have some cholagogue effect, such 
as the phosphate and sulphate ; of the old French mixture of ether 
and turpentine, and of chloroform, is no longer favored by the intelli- 
gent physician with the expectation of dissolving calculi in gall-bladder 
or bile ducts. I confess that some fifteen years or more ago I was an 
adherent to the contrary notion, and, as a disciple of George Harley, 
for several years religiously saturated my gallstone cases with sodium 
cholate and the like, with vain expectation of promoting solution and 
expulsion of calculi. After a few years of increasing familiarity with 
the pathology of cholelithiasis, aided by the teaching of the operating 
and post-mortem table, I became convinced of the futility of the solvent 
treatment. Treatment of active cholelithiasis is now justly very largely 
abandoned to the surgeon. There is no medical treatment for persist- 
ing dropsj’' of the gall-bladder, or for obstruction of the cystic duct ; 
for seropurulent or purulent inflammation of the gall-bladder, or for 
stone long lodged in the common bile duct. But it is unnecessary, and 
the surgeon is usually unwilling to accept that we shift to him the cases 
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of simple calculous cholecystitis, presumably 'without obstruction — cases 
such as those first cited— until after a fair efiort to dissipate the ailment 
without the knife. If the patient is in a position to have the best done 
for him at home, and, if necessary, to visit Carlsbad for a season or 
more, even though the attacks at first show a tendency to fairly per- 
sistently return, should they remain mild in character and should 
enlargement of the gall-bladder not be evident on repeated examination, 
nor persistent sensitiveness be present, it is proper that such cases be 
not hurried to the surgeon. Medical treatment, however, is not to be 
instituted with the view to the solution or extrusion of calculi, but with 
the object of both controlling the inflammatory catarrhal process in 
the gall-bladder and of preventing its recurrence, trusting with its 
abateinent that the calculi present will no longer create trouble. It 
seems probable, as before remarked, that gallstones do not mechan- 
ically develop cholecystitis, whereby their presence is manifest. Our 
present knowledge of the pathology of that affection is against this old 
notion. It is also likely that only very rarely does attempted expul- 
sion of a stone from the gall-bladder occur without a coincident chole- 
cystitis, the latter, as Kehr remarks, being actually the force that 
initiates the movement of the stone. Cholecystitis is a very frequent 
condition, and is far more frequently latent than active, for with pre- 
sumably almost 10 per cent, of adults carrying these concretions, but 
possibly somewhat more than 5 per cent, of this very large number 
have recognizable indications of their presence. 

Briefly, I should place the necessity for surgical interference in these 
cases-of catarrhal cholangitis, without presumed obstruction of the duct, 
in this wise : If the patient is well-to-do, and can spend a season or 
two at Carlsbad ; if there is no strong family history of cancer if the 
cholecystitis is recent and of mild type and shows a tendency to no 
persistent recurrence after some months of treatment, surgical inter- 
vention, although not improper, may be regarded as yet unnecessary. 
Should there be an old history of recurring pains, and the attack for 
which one is consulted suggests cholecystitis, I regard the case as imme- 
diately surgical, for in such a one further recurrences are probable, 
and the likelihood of pericystic adhesions is strong. Concerning the 
question of necessity for surgical intervention in cases of stone in the 
common duct, my view is that these should be operated on no later 
than a month after a jaundice has developed ; since with prolonged 
obstruction, and with so few if any adequate means at hand to promote 
passage of the stone, and with danger of complication so vital, it is 


’ The development of carcinoma of the gall-bladder is favored by the presence of gallstones ; 
about 14 per cent, of gallstone subjects develop cancer of the gall-bladder (Kehr), Courvoisler 
found gallstones present in 87 per cent, of cases of carcinoma of the gall-bladder, and Ames in 
95.4 per cent, (quoted by Kehrj. 
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uamedical and unscientific to delay, A stone sufficiently large to 
completely obstruct tlie duct, after a month’s impaction, in the vast 
number of cases, is lodged permanently unless removed. No amount 
of oil or Carlsbad treatment here after this lapse is likely to be efficient. 
Although jaundice may be temporarily diminished, the stay of the stone 
■will be uninfluenced, while, in consequence of the persistent back- 
pressure, pathological alterations in the liver structure are soon in prog- 
ress. Hepatic cirrhosis is a not uncommon result of long-continued 
biliary obstruction, as are, under the influence of the choloBinia, changes 
in the kidney. In the case of Miss D. B. related, although the stone 
had .probably not been carried many mouths, the liver already displayed 
indications of cirrhosis, and a pronounced nephritis was present, of pre- 
sumed cholajinic source. This case well illustrated the utter futility 
of medical treatment in a subject with stone of large size fairly long 
lodged — the inutility of any drug, however active, as a stone solvent 
or as an aid to stone expulsion. In. this case accretion of the stone 
probably had occurred in the common bile duct, since it maj’' be 
regarded as too massive to have passed the C3’stic duct without more 
marked symptoms than were originally present. 

Other and not remote dangers of prolonged obstruction of the duct 
to be mentioned are perforation of the duct and pancreatic disease — 
pancreatic fat necrosis, and acute or chronic pancreatitis. Pancreatitis 
may follow veiy shortly after the lodgement of a stone in a situation 
to obstruct the duct of Wirsung. Cases are reported in which, as 
stated by Opie,^ decided pancreatic lesions have followed forty-eight 
hours after the onset of symptoms of impaction of the calculus, a period 
too short even for the production of marked jaundice. Although such 
cases are unusual, the later occurrence of pancreatitis in consequence 
of obstruction is less so, and is, with other risks, one which physicians 
must consider, not too long delaying surgical co-operation. 

The one object in the treatment of simple cholecj'stitis is to endeavor 
to render quiescent the inflammatory process in the gall-bladder and 
prevent, rather than favor, the passage of a calculus from that viscus. 
During and following the acute seizure active purgation must be 
avoided, as must the use of all measures which are presumed to have 
cholagogue effect. Under no circumstances, even in the quiescent 
period, must massage of the gall-bladder or of the gall-bladder region 
be attempted with the idea of diminishing the size of this organ or of 
assisting to expel its contents. Should a gall-bladder be pal^jable after 
an attack, its duct is in all probability obstructed, and the only treat- 
ment is surgical. The risk of rupture of an inflamed gall-bladder 
through massage is not slight. Morphine must be employed with cau- 


' The American Journal of the Medical Sciences, January, 1901. 
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tion in acute cholecystitis because of the danger of masking the local 
inflammatory condition, and because of the effect the drug may have 
upon the stomach, acting, as it so frequently does, to later enhance the 
already existing gastric irritability. Nausea and vomiting and pain, 
save when a stone is presumably already in passage, should be controlled 
by other means. Persistent nausea and vomiting in simple acute 
cholecystitis probably indicate that the calculus has already entered 
the cystic or common bile duct, and even if such is not the case, vom- 
iting reflexly favors the engagement of a calculus. 

In the treatment of a case of cholecystitis in the interval it is im- 
portant to ascertain the condition of the motor and secretory gastric 
functions, and to appropriately treat any existing abnormality. Chronic 
gastritis frequently accompanies cholelithiasis, and when the former is 
of mycotic origin it favors the occurrence of the latter. The hygiene 
of the mouth should likewise receive attention, that infection of the 
stomach from diseased teeth or gums be obviated. It is held that 
gallstone suspects, irrespective of the condition of the motor or secre- 
tory gastric functions, should take food at short intervals, with the 
idea that stasis of bile in the gall-bladder and resulting colics be thus 
rendered less likely. Clemm, of Darmstadt,’ for instance, while stating 
that all catarrhal gastro-intestinal affections should be thoroughly 
treated, suggests that “ there should not be more than two or two-and- 
one-half-hour intervals between meals, with milk between at least 
twice,” and that “ a glass or two of milk should be taken before rising 
in case of the slightest suspicion of stoppage of the flow of bile,” and 
that “ the earliest and last meal should be principally albumin and 
fats and Kehr, who is also an advocate of frequent feeding, urges 
that a meal be taken on retiring. While it is true that during fasting 
the gall-bladder acts as a reservoir for bile, and that frequent feeding 
favors its direct flow into the bowel, the risk of increase in gastric 
atony, should this exist, and of aggravation of the gastro-intestinal 
catarrh so often present, with transmission of this catarrhal process 
from the duodenum to the bile duct, is sufficiently great to necessitate 
caution in the matter of very frequent meals. Feeding in this way is 
only indicated in those with well-preserved gastric motility or with 
hypermotility, and especially in such cases with hyperchlorhydria. 
Tire interval of meals should thus depend altogether upon the ability 
of the stomach to empty itself and largely upon the condition of the 
secretory function. In cholecystitis, as there is no interference with 
the passage of bile and pancreatic juice into the intestine, and as the 
gastric secretory power may be normal, no very special diet is essential. 

1 Wiener med. Presse. Quoted in the Journal of the American Medical Association, Sep- 
tember 6, 1902. 
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The food must, of course, be plain and easy of digestion'; liigh season- 
ing must be avoided and rich entries and pastry tabooed. No diges- 
tant is indicated if the gastric secretory power is normal and proper 
insalivation of food is enjoined. In obstruction of the common duct, 
in which there may be coincident obstruction of the pancreatic duct, 
as with the stone in the diverticulum of Vater, the diet should be 
largely albuminous, and food into which the composition of starch 
enters little if at all allowed. If substances containing starch are eaten, 
the starch should be either first dextrinized or diastase should be admin- 
istered. Pancreatic extract can be of little real value as a digestant 
if the gastric secretory’' function is normal or heightened, as destruction 
of its ferments in the stomach is certain ; but with subacidity or 
anacidity, fairly frequently present in these cases, pancreatic extract 
may be freely given with meals to serve the triple purpose of an albu- 
min, starch, and fat digestant. It is then probablj'^ of more value, by 
virtue of its contained steapsin, than is the conjoint use of papain and 
diastase alone, which later are practically without action on fats. 

Gastric atony accompanying cholelithiasis is best treated by daily 
morning stomach douching with alternate hot and cold water ; weah 
sodium bicarbonate or Carlsbad salt solution in the hot water and sodium 
chloride in the cold — the last is preferably a weak quassia or calumba 
infusion. In all cases there is prescribed sodium sulphate either alone 
or in one of the Carlsbad combinations, such as the Carlsbad salt in 
powder or in crystal form,^ or Carlsbad water, or, what I prefer and 
have used for years, a combination of sodium sulphate and phosphate 
or of sodium sulphate, phosphate, and bicarbonate. The salt is admin- 
istered in rather hot solution on rising, subsequent to the lavage if this 
is practised ; a small quantity of bitter infusion, such as quassia or 
calumba or of the tincture of nux vomica, taken coincidently, renders 
the saline draught better borne by the stomach and stimulates its 
passage into the bowel. Movement and breathing exercises should be 
taken after its ingestion, and no food is permitted for upward of an 
hour afterward. The solution should be drunk slowlj'' and either in 
sips or in small draughts, at a few moments’ interval, as its passage 
from the stomach is thus more rapid than if it has been hastily gulped. 
If the bowels are sluggish, and a tendency to looseness is not set up by 
the Glauber salt, I give a similar combination in smaller dose a half- 
hour before lunch and dinner, and on going to bed if food is not then 
taken. When sodium sulphate or phosphate is used more often than 
once dail}’" and long continued, the dose should not ordinarily exceed 
gr. XX to 3S3 of each. If hyperchlorhydria exists, sodium bicarbonate 


' The crystalline salt is more laxative, containing a much larger percentage of sodium sul- 
phate than the salt in powder form. 
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is omitted from the early morning combination, and a full dose (gr. 
xl to gr, lx) given either alone or in combination with a small quantity 
of Glauber salt or sodium phosphate three to four hours after the pre- 
ceding meal and not later than one-half hour before the following one. 
The fluid extract of taraxacum or the succus taraxacum in 1-drachm to 
2-drachm doses is coincidently administered. 

Whatever the condition of the motor or secretory function of the 
stomach, notably good results are often obtained in cases of cholelithiasis 
by the daily morning use of strong sodium bicarbonate solution through 
the stomach tube, in the following manner : A funnelful (about 
750 c.c.) of water at 105° to 110° P., containing two heaping tea- 
spoonfuls of sodium bicarbonate, is passed into the fasting stomach, 
the intragastric extremity of the tube engaging the cardia (approxi- 
mately sixteen inches) ; the funnel is held some distance above the head 
to obtain a douche effect. The stomach region from the fundus to the 
pylorus is massaged as the fluid enters, and subsequently for two to 
three minutes, after which the solution is siphoned off, and the stomach 
is douched once or twice with cool normal salt solution. The effect of 
soda thus used is beneficial in promoting a free outflow of bile into 
the bowel and in diminishing the viscidity of the bile. Should the 
bowels be acted upon too energetically, the stay of the soda solution 
in the stomach is lessened or the quantity of soda used diminished, and 
no saline laxative follows its employment. 

Abundant out-of-door exercise, tennis, horseback-riding, and the like, 
except in case of very recent active symptoms, is insisted upon. Too 
energetic exercise is not permitted when there is persistent sensitiveness 
in the gall-bladder region or when there is a history of frequent recent 
attacks of colic. Energetic breathing exercises, general light massage, 
walking, hill-climbing, are all of utility in latent cases in stimulating 
the hepatic function and in obviating bile stasis. 

If the trouble recurs despite carefully carried out treatment on these 
lines, and the patient is well-to-do and disinclined for operation — neces- 
sity for which not seeming too imminent — I advise a sojourn at Carlsbad. 
There, where business and family cares and social duties can be laid 
entirely aside and the life of the place becomes a pleasant incentive to 
recover health, much more may be accomplished on a similar regimen 
than at home. A woman patient with chronic cholecystitis whom I 
sent to Carlsbad three years ago, and who was rid of recurring attacks 
by two seasons there, received approximately the following course of 
treatment : Before rising in the morning it was customary to sip a 
tumbler of hot Sprudel water. Immediately after rising gentle exer- 
cise was taken, such as walking about and dressing, and in fifteen 
minutes a second tumbler w^as slowly drunk, followed by a third a half 
hour later. If the patient’s strength permitted there was a considerable 
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interval (upward of an hour) before breakfast, during which a rather 
active walk was indulged in. Breakfast was commonly very light, 
such as toasted bread and tea, the latter Avitliout milk and sugar. This 
was followed in two hours by a more substantial repast — minced chicken 
on toast. Two honrs later minced ham or chicken, with a pur^e of pea, 
potato, or spinach, was eaten. Three hours subsequent!)' two tumblersful 
of cold Sprudel water were taken, with a lapse of a half-hour between, 
and in three-quarters of an hour after the second a meal similar to the 
last .mentioned was indulged in. A tumblerful of Sprudel water was 
finally drunk before retiring. There were in addition the inevitable 
peat poultices applied to the hypochondrium. A good deal of out-of- 
door exercise was insisted upon. A number of small gallstones were 
voided while at Carlsbad. Quite a similar line of treatment, substi- 
tuting the Priessnitz compress for the peat poultices, had been pre- 
viously attempted here, but without much result, largely owing to the 
lack of earnest and persistent co-operation of the patient. 

The object of treatment in these cases of calculous cholecystitis is not 
to promote expulsion of stones, but to dissipate the underlying catarrhal 
process and prevent its return, and, by maintaining persistent fluidity 
of the bile, to obviate further stone foimation. Under the Carlsbad 
treatment and its modifications, however, small stones often are voided, 
leading the patient to imagine that he is thus rid of his trouble. If 
these calculi have not already engaged the cystic or common duct their 
passage from the gall-bladder is rather an unfortunate than a favorable 
circumstance, since the extrusion into the duct of a calculus too large 
to be readily if at all passed may be similarly favored. 

The treatment of recent cases of stone in the common duct belongs 
to the physician, but for a short time only. Frequently the stone is 
passed into the bowel, entirely without treatment, a few days after the 
onset of colic. In other cases the calculus may linger in the duct 
despite all that is done to effect its dislodgement. In these cases of 
obstruction of the common duct, after the acute symptoms of obstruc- 
tion have passed, I am in the habit of employing the sodium laxatives 
above mentioned and of resorting to the intragastric douche, with 
warm sodium bicarbonate solution and of high enemas of hot and cold 
normal salt solution, as before detailed, both for the purpose of reflexly 
favoring the onward passage of the stone into the bowel and of allay- 
ing the accompanjfing catarrh of the bile passages. 

Formerly I was much inclined to the employment of olive oil in 
obstructions of the common bile duct by stone, and for several years 
used it rather freely, with results which appareutlj’’ justified my confi- 
dence in this remedy. In recent years I have employed it but little, 
largely because of the constantly met with repugnance of patients to 
the remedy and because of the difiiculty in its retention by the stomach 
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whea administered in the full doses necessary — and also, perhaps, 
because I became skeptical of its utility, cases not infrequently occur- 
ring in -which passage of the stone, because of its size, could not be thus 
influenced. In recently reviewing my notes of several cases of common 
duct obstruction in which I employed oil some years ago, and in which 
there followed cessation of colic and passage of calculi of fair calibre 
(in one case a triangular-shaped calculus the size of a beechnut was 
voided), I questioned if it was wise to entirely abandon, this remedy. 
Naturally oil can be of no utility in case of massive calculus, but, con- 
sidering the paucity of our remedies, it is worthy of at least brief trial 
in recent cases of obstruction of the common bile duct, for if it can be 
of no utility, its employment is unattended with harm. In searching 
for an explanation for the mode of action of the oil, presuming the 
result sometimes obtained is not entirely a post hoc one, it occurred to 
me some years ago its utility might rest on a sound therapeutic basis,^ 
and that there seemed reason to suppose the effect attributed to the oil 
might be due rather to a product of its decomposition, glycerin. With 
unobstructed pancreatic flow it is not improbable that by virtue of the 
fat-splitting ferment steapsin a portion of the oil is disassociated in 
the duodenum into its components, fatty acids and glyceryl, and that 
nascent glycerin thus formed exerts in the duodenum an effect some- 
what analogous to that which takes place when glycerin is introduced 
into the rectum —withdrawing water and causing hyperremia, and caus- 
ing irritation of the afferent nerves of the part with which it comes into 
contact, and thus leading to active reflex peristalsis. I believed that a 
similar effect might result from the presence of nascent glycerin in the 
duodenum as occurs from the introduction of glycerin into the rectum 
for its cathartic action. In my paper on this subject I remarked, in 
effect, that in addition to the active contraction which might be caused 
by the presence of glycerin in the duodenum, and which of itself would 
probably tend to contraction of the bile ducts and perhaps of the 
gall-bladder, the power of diffusion possessed by glycerin would per- 
haps enable it to enter the ductus communis, and even the hepatic 
ducts and the cystic duct, producing a similar depletion of the vessels 
there, and reflexly exciting the muscular fibres of these ducts to con- 
traction. In consequence of this action an outflow of diluted bile 
would be favored which I thought would assist in expelling the stone. 
I said that since no other explanation is at hand as to the efiiciency of 
the oil in these cases, and that, as is well known, glycerin is normally 
so formed from it in the bowel by aid of the fat-splitting ferment of 
the pancreas, and since it is probable that glycerin can produce the 

1 See my paper, A Suggestion as to the Action of Olive or Cottonseed Oil in Gallstone Colic :■ 
Observations on the Use of the Oils, and Report of Cases. The Medical News, November iZ, 
1889 . 
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effects attributed to the oil, it may be not unlikely that these are due 
to glycerin thus formed. • Eoseuberg about this time reported he had 
found by experiments on dogs with gall-bladder fistula that large 
doses of olive oil greatly increased the quantity and diminished the 
consistency of the bile excreted. 

After the publication of my paper suggesting this theory of the 
action of the oil, glycerin was suggested in the treatment of cholelith- 
iasis. If the utility of glycerin is in the manner I proposed, unless it 
could be immediately brought into contact with the duodenum without 
a stay in the stomach it would be useless as a remedy. Some trials 
which I later made with it in impacted gallstone were resultless. 

Olive oil employed in the manner outlined in ray paper is certainly 
worthy of a trial in recent cases of common bile-duct obstruction by 
stone. 

Preparatory Treatment before Operation in Cases of Obstruction of the 
Common Duct by Stone. Although this subject belongs rather to the 
surgeon, a few remarks concerning it here are apt, because of its ex- 
treme importance. It is well known that with choltemia resulting 
from persistent obstruction of the common duct, and especially in cases 
in which there is coincident disease of the pancreas, there often exists 
a malignant hemorrhagic tendency which, unless strenuous efforts are 
made to overcome it, may readily terminate life after operation.^ In 
order to obviate as far as possible this condition an effort should be 
made to re-establish a flow of bile and pancreatic juice into the bowel and 
to assist in the elimination of the bile already in the blood and tissues. 
The line of treatment suggested in cases of impaction is of value here. 
I do not refer to the use of oil, but to the employment of daily lavage 
with hot soda solution and to the use of high enemas of hot and cold 
water, as detailed in the case of Miss D. B. These last in former years 
were in vogue in the treatment of simple catarrhal jaundice, and are 
often of singular efiiciency in promoting reflexly a flow of bile into the 
bowel. Lavage with soda solution acts similarly and perhaps also 
directly by diminishing the duodenal and bile-duct catarrh. The 
laxative sodium salts are also employed for a similar purpose, as out- 
lined previously in discussing the treatment of cholecystitis in the 
interval. With these, taraxacum in full doses is prescribed. A morn- 
ing laxative dose only of sodium phosphate and sulphate maj’^ be 
administered, and nitromuriatic acid and taraxacum given a half-hour 

' This hemorrhagic condition may be related to pancreatic hemorrhage occurring in many 
cases of acute pancreatitis. There is good evidence to believe that although the cholsemia is an 
important factor, it is not the sole one in the development of the tendency to bleed after opera- 
tion, so often encountered in gallstone coses. Mayo Robson states that his experience in 
Increased number of operations on deeply jaundiced subjects, teaches him that there is much 
less danger of serious bleeding in patients jaundiced from gallstones than in those in which 
the jaundice depends upon pancreatic disease. 
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before tbe noon and evening meal and at bedtime. The results 
obtained in the case of impaction previously cited (Miss D. B.) under 
this treatment were quite remarkable, considering how firmly the large 
calculus was fixed in the common duct by adhesions. Bile appeared in 
the stools, and the amount of urine was enormously increased. If with 
this treatment the stools remain persistently clay-colored, there may be 
reason to suppose that the obstruction is other than by a calculus. To 
also assist in the elimination of bile by the urine, when the remedies 
suggested have had little effect in directly promoting its flow into the 
bowel, it is worth while to employ benzoic acid or one of its salts — 
sodium or ammonium benzoinate. However its mode of action, that 
benzoic acid has an effect in hastening the resorption of bile from 
the tissues, and its excretion is well established. 

For a few days prior to operation, after discontinuing the above 
medicaments, calcium chloride should be administered, with a view to 
heightening the coagulating property of the blood, and if necessary, 
during or immediately subsequent to operation, parenchymatous injec- 
tions of gelatin. The sterile solution of gelatin should always be at 
hand for immediate use. 

It is highly important that, following operation for chronic obstruc- 
tion of the common bile duct, treatment be instituted to obviate, as far 
as possible, the ill effects of the long-standing bile stasis. The immi- 
nence of hepatic cirrhosis in these cases must be borne in mind. Apart 
from this grave condition there usually exists thickening of bile ducts 
and often a chronic gastroduodenitis. In the liver structural changes 
have likely occurred, due to the long-existing back-pressure of bile and, 
often, to coincident infection. Even if not structurally damaged, liver 
cells long accustomed to the passage of bile into the lymphatics do not 
readily assume normal function, and despite the removal of obstruction 
and free passage made for the bile, bile still, for a more or less lengthy 
period, finds its way into the circulation, A continued observation of 
these cases is, therefore, of prime importance, in order to correct the 
gastric and bile-duct catarrh, to obviate further bile stasis, and thus to 
restore the liver, as far as possible, to normal function. The state of 
the kidneys must also be carefully looked to. 

The after-treatment should be largely on the lines already laid down 
for the management of chronic cholecystitis. In addition, mention 
must be made of the utility of certain other remedies in cases in which 
the jaundiced hue of skin persists. Here, apart from the measures cited 
for the treatment of the catarrhal condition, and in addition to atten- 
tion to general hygiene, exercises, baths, and local applications, I have 
found the persistent use of ammonium chloride and taraxacum of great 
service. I often alternate courses of ammonium chloride with nitro- 
muriatic acid. My usual mode of administering these remedies is to 
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employ a morning laxative of sodium sulphate or phosphate and to 
give diluted nitromuriatic acid (10 to 15 minims in taraxacum, fluid 
extract or taraxacum juice, 1 to 2 drachms) before the midday and 
evening meal and at bedtime. A course of ammonium chloride (grs. 
xv-xx, three times daily) is alternated with the acid, and this salt is 
similarly exhibited in taraxacum, but is administered from one to three 
hours after meals. 


PERITONITIS OF THE DUODENAL REGION. 

By James P. Waebasse, M.D., 

OF NEW YORK, 

ATTENDING SURGEON TO THE GERMAN HOSPITAD, BROOKLYN. 

We may consider the various peritonitides as having regional signifi- 
cance. Thus, peritonitis of the pelvic region, or of the right iliac 
region, present peculiar features by which they have long been recog- 
nized. It is with chronic peritonitis of the duodenal region, or, more 
properly speaking, with the plastic adhesions following peritonitis of 
this region, that this paper will deal, with the view of calling attention 
to certain peculiarities of this form of abdominal disease. 

By the duodenal region we shall underetand that portion of the 
abdomen, bounded posteriorly by the descending limb of the duodenum, 
the inner aspect of the upper pole of the right kidney, and the common 
bile duct ; to the inner side, by the mesocolon ; to the outer side, by 
the gall-bladder and liver; above, by the liver and gastroduodenal 
junction; and in front, by the hepatic flexure, border of the liver, 
great omentum, and abdominal wall. This space, which we may 
designate as the duodeno-hepatic fossa, is, next to the pelvis and right 
iliac fossa, most prone to peritonitis. Every surgeon is aware of the 
frequency with which he encounters the results of peritonitis in this 
region, in the adhesions which he so often discovers in attempting to 
expose the duodenum or the common bile duct. 

Although there are peculiar features which characterize acute peri- 
tonitis of this region, it is rather the result of such an acute inflamma- 
tion, which gives rise to the chronic disturbances which are less well 
understood, and which are of sufficient frequency and importance to 
merit the attention of the surgeon and internist. 

The causes of plastic peritoneal deposits in this region are about the 
same as the causes of acute peritonitis. The three conditions which 
deserve pre-eminent mention as causative factors are cholangitis ; 
cholecystitis, with or without gallstones ; and duodenal ulcer, with or 
without perforation. For the completion of the etiological category. 
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liowever, may be added the following: duodenitis; round ulcer. of the 
pyloric region ; carcinomatous ulcer of the pylorus, of the hepatic 
flexure, of the gall-bladder, or of the liver ; perforating gallstones ; 
hepatitis; perinephritis; appendicitis; pericolitis. 

The extent of peritoneal adhesions, resulting from these conditions, 
may be very variable. The disturbances which they cause, however, 
are dependent more upon the location of the adhesions and the degree 
of distortion of the relations of organs which they induce. Thus, 
adhesions between the hepatic flexure of the colon and the gall-bladder 
may be depended upon to give rise to two distinct symptoms ; consti- 
pation and attacks of dragging pain in the right hypochondrium, 
induced by overloading of the colon. It is not difficult to define the 
symptoms of deep adhesions about the duodenum. It is easy to con- 
ceive of their dragging upon the gall-bladder and adjacent organs, and 
giving rise to disturbances due either to angulation of visceral canals 
or to attacks of pain and tenderness from tension. When food is 
emptied into the duodenum there is a reflex contraction of the gall- 
bladder, and if a stone prevents the escape of bile, at just that partic- 
ular time there occurs the pain which is so characteristic of gallstone. 
I have seen the gall-bladder dragged down by adhesions to such a 
degree that the angulation at the beginning of the cystic duct was 
capable of causing an obstruction which, in its symptoms, quite simu- 
lated those of gallstone obstruction. More frequently, however, the 
symptoms are only those of tension or traction, and are especially 
noticeable when the patient stands or when the alimentary canal is 
loaded. 

A vast category of conditions of this kind may be described, and 
the number of combinations which may be effected is very large. Thus 
there may be adhesions, binding the hepatic flexure to the duodenum, 
to the gall-bladder, to the liver, to the omentum, to the stomach or to 
several of these organs. The gall-bladder may be attached to the 
hepatic flexure, the omentum, the pylorus, the duodenum — one or all. 
The pyloric segment of the alimentary canal may be adherent to the 
gall-bladder, the colon, the liver, or bound down to the descending 
portion of the duodenum. These are only a few of the combinations 
which may be effected by these adhesions. 

As a rule, these conditions give rise to no tangible symptoms. In 
many cases slight symptoms exist which are very apt to be attributed 
to some other cause. And in a certain number of cases the symptoms 
are pronounced and even alarming. The condition which seems to 
give the most evident symptoms is adhesion of the pyloric region or 
first portion of the duodenum to the gall-bladder, liver or descending 
duodenum, in such a way as to cause an angulation which is aggra- 
vated when the stomach contains food. As a result of this condition 
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the patient presents the symptoms of pyloric stenosis ; and unless the 
condition is relieved by the giving or stretching of the adhesions or by 
operation, the degenerative changes in the mucous membrane and the 
musculature of the stomach incident to this may be looked for. 

Hemmeter' refers to cases in which the stomach was of normal size 
when empty, but was abnormally dilated -when filled with food. In 
these cases there was an angulation just beyond the pylorus. The dis- 
tention of the stomach had caused this kinking by traction. I shall 
report below three cases upon which I have operated during the past 
year illustrating this obstruction of the duodenum. 

When the contents of the stomach encounter an obstacle to their 
easy entrance into the duodenum, according to the recent writers on 
pyloric obstruction, a sequence of three changes takes place. First, 
there is insufficiency of muscular power to overcome the obstacle, and 
the stomach suffers from the retention of contents which should nor- 
mally ke expelled ; second, a compensatory ly'pertrophy of the muscu- 
lature develops, which may or may not be sufficient to overcome the 
obstacle ; and, thirdly, in the event of muscular failure, atony and 
dilatation ensue, with the accompanying degenerative changes in the 
mucous membrane. 

The stage of insufficiency is not marked in ordinary cases of benign 
stenosis. It may not be noticed until some error in diet precipitates 
an attack, due to the inability of the narrowed lumen to accommodate 
the mass of food. An attack of pain occurs, and is quickly relieved 
by vomiting. Just this condition may not be observed again for weeks 
or months. The narrowed or angulated duodenum or pylorus still 
exists ; and the stomach is gradually undergoing the dilatation which 
merges into atony. Finally, the stomach becomes unable to empty 
itself of solid food, and distress is constantly present after eating. Con- 
stipation usually coexists. The disturbances arising from these condi- 
tions involve the great category of digestive and general nutritive 
defects incident to pyloric obstruction and stomach dilatation, with its 
accompanying atrophy and degeneration of the gastric mucous mem- 
brane, fermentation, ptomaine poisoning, and inanition. Because of 
the absence of free hydrochloric acid in these cases and the presence 
of pyloric obstructive symptoms, malignant disease may be suspected. 
The differentiation should not be difficult. In the benign obstruction 
there is often a history of cholecystitis, gallstone, or peritonitis of the 
duodenal region. In carcinoma, the stomach-contents show more fer- 
mentation, more lactic acid, and more lactic acid forming bacteria ; 
the progress of the disease is steady; rectal feeding does not improve 
the patient to the same degree ; there may be the dissemination signs 


* Diseases of the Stomach, 1900, p. 660. 
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of carcinoma ; the bloody vomit and the presence of cancer cells all 
help to make the diagnosis. In the benign obstruction the cachexia 
is simply that of starvation, with the possible addition of ptomain 
poisoning ; water can usually be taken ; and while there is usually no 
tumor, still I have seen a case in which the hypertrophy about the 
pylorus, and the matting together of the structures in the duodenal 
region, together with the contraction of the upper part of the rectus 
muscle, gave the impression of a very palpable tumor. 

0. A. Ewald^ speaks of the possibility of old peritonitis giving rise 
to cicatricial bands or adhesions dragging down the pylorus in such a 
way as to give pyloric stenosis. Also Van Valzan and Nisbet,' after 
enumerating external causes of pyloric obstruction, say that it may be 
caused “ by constricting bands of fibrous tissue, resulting from peri- 
tonitis.” And for duodenal obstruction they also give local plastic 
peritonitis. 

The following cases operated upon myself, in the service of Dr. 
Pilcher in the Methodist Episcopal Hospital, serve to illustrate these 
conditions : 

Case I. — R. E., male, aged thirty-six years. Well until three years 
ago. At that time, while living in Mexico, he had a fever with after- 
noon temperature of 41.5° C., lasting for two mouths. The liver was 
enlarged. There was no jaundice or pain. He became very weak 
and was confined to bed for four months. He recovered, and was 
apparently well until a year ago, when he began to have heaviness in 
the epigastrium and pain after eating. Later the pain was deferred 
for two or three hours after eating. These symptoms continued. He 
had to restrict his diet, and steadily lost flesh and strength. Seven 
Aveeks ago the pain suddenly became Avorse, and he Avas able to take 
only fluids after that time, but even these gave distress. Examination 
by Dr. Dudley D. Roberts shoAved atony of the stomach, absence of 
free hydrochloric acid, gastric stasis, and fermentation, tenderness over 
the duodenal region, and a dull sense of discomfort over the epigas- 
trium and radiating to the right side. It was Dr. Roberts’ judgment 
that the man Avas suffering from atonic gastritis and gall-bladder dis- 
ease. 

Operation. Duodenal region exposed by vertical incision through 
the outer border of the rectus muscle. Adhesions discovered connect- 
ing gall-bladder and neighboring under surface of liver to duodenum, 
omentum, and pyloric end of stomach. The common duct, cystic duct, 
and region of the transverse fissure were covered Avith adhesions. The 
gall-bladder was enlarged, distended, and adherent to the first portion 
of the duodenum. Its Avails Avere apparently normal. ISTo stone. The 
adhesions were divided to permit deeper exploration of the duodeno- 
hepatic fossa. The gall-bladder Avas opened, but the entrance to the 
cystic duct could not be discovered. With the collapsed gall-bladder 
out of the Avay the stomach was permitted to drop back into its normal 
position. Abdomen closed Avith a small tube in gall-bladder to drain 
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off bile for a few days. Patient fed on peptonized milk for ten days, 
tlien other fluids. JSTo solid food until the end of three weeks. At 
first the fluids caused some of the old distress. This gradually subsided, 
and when solid food Avas taken it was enjoyed. The patient was dis- 
charged at the end of four Aveeks able to take full meals of solid food 
Avithout pain or discomfort, and steadily gaining flesh and strength. 

The tropical fever from Avhich this man suffered Avas probably com- 
plicated by angiocholecystitis with a spreading infection to the adjacent 
peritoneal surfaces. There Avere two pain-producing conditions — dis- 
tortion of the beginning portion of the duodenum, causing angulation 
and obstruction; and dragging doAvn of the gall-bladder, causing 
obstruction to the escape of bile by angulation of the cystic duct. 

Case II. — i\Iale, aged fifty-tAvo j'ears. First symptoms began five 
years ago Avith pain referred to the stomach. This pain and feeling of 
discomfort in the epigastrium Avas almost constant. It Avas AA'orse about 
half an hour after eating, and quickly relieved by vomiting. This 
continued for three months. He then placed himself under medical 
treatment and Avas much improved. Four years ago the same disturb- 
ances after eating returned, and haAm steadily grown Arorse. At the 
time of his admission to the hospital the pain after eating Avas severe. 
When the stomach Avas empty there aaas no pain. During the past 
four years he had lived almost exclusively on fluids. Solid food gaA'e 
so much distress that he had desisted from taking it. For the past 
two years he had been failing in strength, and during the last year he 
had lost tAA'enty pounds in weight. The symptoms AA'ere distinctly 
referable to obstruction to the passage of food from the stomach into 
the intestine. BoAvels constipated. 

Examinaiion. Strongly built man. Abdomen thin-Avalled, scaphoid. 
Everywliere there is increased muscular rigidity. The most tender 
spot is just to the right of the middle of the epigastrium. Some ten- 
derness to the left of the middle line. After eating the pain is referred 
to the right of the middle line. Board-like rigidity, gmng a sense of 
tumor at this place. Absence of free hydrochloric acid. 

Operation. Duodenal region exposed through vertical cut through 
outer border of rectus. Bands of adhesions connecting gall-bladder, 
stomach, and hepatic flexure were exposed. These adhesions had fixed 
the pyloric end of the stomach in such a position as to cause an angula- 
tion of the duodenopyloric segment of the alimentary canal, and thus 
a partial obstruction. These Avere divided and the aboAm structures 
permitted to separate, exjiosing the descending duodenum, covered b}'' 
the most dense adhesions. The gall-bladder AA’as not thickened. The 
peritonitis Avhich caused these adhesions had evidently originated from 
the duodenum. In this case a thickening, just inside of the pylorus, 
could be felt in the stomach AA’all ; and to determine its character, the 
stomach Avas opened by a longitudinal incision, and the mucous mem- 
brane over the mass found perfectly normal and freely movable. I 
am not sure but that this Avas an hypertrophy similar to that of 
“ stenosing gastritis ” or “ hypertrophic stenosis ” of the pylorus, first 
described by Cruveilhier and Andrae. Although it Avas more of a 
localized patch of thickening, apparently in the muscularis. HoAvever, 
the Avound in the stomach was closed transversely to its long axis to 
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relax and compensate for any obstruction -which this might have 
caused. The stomach dropped back into its normal position -when the 
adhesions "were liberated. 

Rectal nourishment alone for five days. Then fluids were given by 
mouth, and the diet rapidly increased. On the fourteenth day solid 
food was taken with great relish and with perfect comfort for the first 
time in four years. By the end of three weeks he was allowed to take 
full meals of meat and vegetables, which he enjoyed without disturb- 
ance. Three months after his operation he was still perfectly well. 

The most probable origin of this man’s trouble was in a peritonitis 
transmitted through the walls of the duodenum, probably from ulcer. 

Case III. — Woman, aged thirty-one years. Trouble began two 
years ago with aching pain in the stomach after eating, lasting one or 
two hours. Nausea ; no vomiting. She often noticed blood in the 
movements. This disturbance varied in intensity until six months 
ago, when she had- a particular!}’- severe attack lasting three weeks. 
This was characterized by pain in the epigastrium, coming on at 
variable intervals after eating from half an hour to two hours or more. 
The pains were cramp-like and cutting. 

Examination of the stomach showed tenderness over whole organ, 
but especially at the pyloric region. The patient had been under 
treatment for gastric ulcer for three months with large doses of bis- 
muth, bicarbonate of soda, peptonized milk diet, and rest in bed. 
Under this treatment the pain and tenderness had steadily subsided. 
She was fairly comfortable after getting up, but as soon as solid food 
was taken it precipitated another attack of pain. There was usually 
pain under the right shoulder-blade. The chief tenderness was over 
the duodenum. The gall-bladder was not tender. The history pointed 
strongly toward ulcer of the duodenum with peritoneal adhesions of 
the duodenal region. 

Operation. Abdomen opened by cut separating fibres of right rectus 
muscle over duodenum. Rather extensive adhesions between gall- 
bladder, stomach, colon, and duodenum were found. The pyloric end 
of the stomach was bound closely to the gall-bladder and liver, caus- 
ing a distortion of the duodeno-pyloric canal. These adhesions were 
divided and the stomach exposed and permitted to fall back into 
normal position. The adhesions were most dense about the duodenum 
and at the base of the gall-bladder. The gall-bladder was not thick- 
ened, and seemed normal except for the above-mentioned adhesions, 
and the fact that it contained thirty small stones without facets. These 
were removed. The bile-contents of the gall-bladder were normal. 

The patient was allowed solid food at the end of seven days, and it 
was taken with great relish, and without any distress. After that the 
diet was increased until she was able to eat heartily and enjoy ordinary 
food without pain or dyspepsia. 

In this case the later symptoms were accounted for by the distortion 
of the alimentary canal and its fixation by the periduodenal adhe- 
sions. The most dense adhesions were about the duodenum. It seems 
most probable that the peritoneal irritation which gave rise to these 
adhesions was of duodenal origin. Just what the relation to the sup- 
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posed duodenal ulcer may be, it is diflScult to say. I believe that the 
gallstones had little or nothing to do with the symptoms. 

It is reasonable to assume that these patients represent types of a 
large class of cases which have not received the study which their fre- 
quence and importance should demand. I am convinced that many of 
the cases of vague and intractalde gastro-intestiual disturbances belong 
to this class. If the mechanical distortion of the alimentary canal is 
not corrected, a long chain of chronic digestive discomforts ensue. 

Two questions remain to be settled : What will time and the yield- 
ing of adhesions do for these cases? and what has surgery to offer ? 
The first question is difficult to answer because of the difficulty of 
making a positive diagnosis without operation. That surgery offers 
relief to these cases the above reports would tend to show ; although in 
all of these new adhesions will certainly form. The operation can 
only liberate the parts from their disturbed relations, and place them 
in such position that it maj' be hoped that the new adhesions shall be 
less vicious than the old. 


A CONTRIBUTION TO THE STUDY OF THE HUMAN BLOOD 
PRESSURE IN SOME PATHOLOGICAL CONDITIONS.* 

By George William Norris, A.B., M.D., 

PHYSICIAS TO THE P'tSTE'RSXT.T OV TVSE EVSSCOVX'i. nOSV\TXE, THli.XW.ETH'SX. 

It is only within the last few yeai’s that the study of the arterial 
blood pressure of the human economy in its relation to clinical path- 
ology has been investigated at the bedside, or allotted a space in text- 
books of medicine. The chief reasons for this are, perhaps, the follow- 
ing : 1. The intricacy and complexity of the whole subject of blood 

pressure, which, even in a healthy individual, fluctuates more or less 
continually and is influenced by so many and diverse causes. 2. The 
difficulty of estimating the pressure with sufficient accuracy and rapidity 
to make the investigations statistically useful and clinically practical. 

A number of instruments have been devised in an attempt to fulfil 
the foregoing requirements which may be classified thus : 

1. Those which estimate the pressure by noting the return of color to 
the skin, which has been previously rendered amemic by pressure — e. g., 
Gartner, von Kriess, jMarey. 

2. Those which gauge the pressure, using as a standard the amount 
of compression necessary to obliterate the distal pulse in the arm or 
leg — e. Eiva-Rocci, Vierordt, von Basch. 


»• Read before tbe College of Physicians of Philadelphia, Feb. 9, 1903. 
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3. Those fashioned like the instruments of Mosso and Barnard and 
Hill, which select the point of greatest arterial oscillation as the 
pressure index. 

The following observations were made upon cases at the Pennsyl- 
vania Hospital, occurring in the services of Drs. Morris J. Lewis, 
Frederick A. Packard, Alfred Stengel, and J. A. Scott. 

The readings were taken from the right arm of the patient, on dif- 
ferent days, but as nearly as possible at the same hour of the day and 
in the same (usually recumbent) posture. The instrument used was 
that designed by Riva-Rocci, who, upon making comparative tests 
upon animals coincidently with it and with a manometer directly con- 
nected with the arterial stream, found the readings to closely corre- 
spond ; those of the manometer being pretty constantly from one to two 
cubic millimetres of mercury lower. 



The Riva-Rocci hsEmodynamonieter. 

The investigations of Perthes and Hensen have corroborated these 
results. The latter finding in experiments on the cadaver close accuracy 
in the readings, “provided there was no rigor mortis or oedema” 
present. It is only fair to add, that all observers have not found such 
equally good results; but, on the whole, those obtained with this 
instrument by different investigators, when compared to the actual 
manometrical pressure, have shown fewer discrepancies than has been 
the case with other forms of apparatus. 

The Riva-Rocci instrument consists, as is shown in the accompanying 
photograph, of a hollow rubber cuff, rendered outwardly inexpansile 
by a snugly fitting covering of muslin and a metallic band. The inte- 
rior of the cuff communicates by means of rubber tubing with a 
manometer and a syringe bulb. When in use the cuff is slipped over 
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the hand, applied to the arm just above the elbow, adjusted approxi- 
mately to the size of the arm, and secured. Sufficient air is then 
pumped into it to occlude the radial pulse, and as soon as this is 
accomplished the air is gradually allowed to escape until the arterial 
impulse is once more perceptible to the palpating finger at the wrist, 
at which point the reading is taken from the manometer scale in mm. 
of Hg. 

Reflection leads one to the belief that the condition of the soft parts 
— thickness of the skin, muscular tonus, density of the arterial wall, 
etc. — must have more or less effect on the accuracj^ of the readings. 
However this may be, there can be no doubt of the value of sphyg- 
manometric observations in comparing the fluctuations of pressure in 
the same individual ; and it may be asserted with equal certainty that 
by carefully selecting individuals for purposes of comparison, and 
having a sufficiently large number of cases under observation, conclu- 
sions may be drawn probably not much at variance with actual existant 
conditions. 

Just as the study of thermometry, though known at an earlier date, 
lacked utility until Wunderlich, from a large number of statistics, was 
able to establish its importance in clinical medicine, so it is only by 
repeated observations carefully made and frequently repeated that we 
can hope to derive diagnostic or prognostic aid from the study of blood 
pressure; a subject still relatively in its infancy, and one which is not 
only replete with interest but of the greatest importance in all vital 
phenomena. 

The normal pressure as indicated by the Riva-Rocci apparatus is, 
according to Gumprecht, 140 mm. for men and 120 mm. for women, 
while Hensen’s estimate is 137 mm. and 132 mm. The figures here 
appended are the pressures recorded of a healthy man, aged twenty- 
seven years, in the sitting posture under approximately similar cir- 
cumstances upon different days, and show a marked tendency to 
uniformity : 120, 108, 122, 118, 132, 134, 130, 130, 125, 125, 120. 

Physiology. It may not be amiss to consider cursorily a few of 
the more important factors concerned in the maintenance of physio- 
logical blood pressure. 

Primarily arterial pressure (for practically we may overlook that of 
the venous system) can be said to depend upon : 

1. The force and frequency of the cardiac contractions. 

2. The amount of resistance in the bloodvessels, which is chiefly 
determined by : (a) The vasomotor centre in the medulla ; (b) the state 
of the splanclinics ; (c) peripheral sensory reflexes acting through the 
medullary centre ; (d) the state of the muscular system. 

3. Respiratory movements — inspiration increasing and expiration 
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decreasing the tension — ^which is in turn accomplished by : (a) The ten- 
sion and velocity of the lesser circulation ; (6) the suction of the large 
veins; (c) the intra-abdominal pressure; (d) the contraction of the 
heart ; (e) nervous stimulation. 

4. Posture — different observers have arrived at opposite conclusions ; 
some asserting 'that pressure is highest Avhen recumbent and lowest 
when erect, others that the reverse is the case. 

It is a well-known fact that blood pressure varies more or less con- 
stantly, not only in different, but even in the same individual. In 
addition to variations due to such well-recognized causes as posture, 
gravitation, exercise, altitude, temperature, digestion, etc., periodic 
fluctuations of but a few seconds’ duration and of sufiScient intensity to 
cause in rabbits an-increase of 20 mm. to 30 mm. — Traube’s waves — are 
observed. This variation of pressure is based upon a periodic diurnal 
fluctuation, and, like the pulse rate, the secretion of urine, the elimi- 
nation of COj, etc., rhythmically recurs'independent of the ingestion of 
food, and bearing no apparent relation to cardiac or respiratory 
activity.^ It is usually highest during the afternoon and sinks toward 
evening (Hensen). That such fluctuations in tension occur in man has 
been shown by Mosso” and von Pfungen.’® Zadek* gives the average 
daily fluctuation, from different causes in man, as from 8 mm. to 15 mm. 
Blood pressure also differs according to sex and age, being lower in 
women than in men; and lowest at birth, from which time it steadily 
increases until maturity is reached. 

Manifestly, as a result of the cardiac contractions, three different 
states of blood pressure must exist : the systolic (highest), the diastolic 
(lowest), and the mean pressure. The latter is, of course, the most 
important, because upon it depends the hcemic velocity; nor is its 
relation to either of the two first mentioned pressures a constant one. 
For example, the mean pressure would be much ^(nearer the systolic 
pressure in a case of mitral stenosis, in which the volume of the pulse 
is small and the pressure high, than in aortic insufficiency, in which the 
volume is large and the tension low. 

Since the completion of my'observations a modification of the Riva- 
Rocci apparatus has been completed, through which by means of an 
indicator and a recording drum the whole pressure curve can he 
graphically reproduced. Owing to the lack of such an instrument I 
have had to content myself with obtaining records of the systolic 
pressure, a method which, while, as has been said, it is open to objections, 
yet may in the majority of cases be looked upon as a fairly reliable 
index. 

The normal amplitude of the pulse wave is given by Hensen^ as rang- 
ing from 5 mm. to 20 mm. of Hg. The sarae’author gives asi the limits 
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within which human life is jmssible from 70 mm. to 266 mm., though he 
has recorded one case in which life was sustained for a short time with 
a pressure of only 55 mm. The largest diurnal variations occurring 
in a healthy man have, I think, been reported by Burkhart,^ who 
found in an individual a difference of 40 mm, ; the pressure being 
highest at 1 p.m. and lowest at 3 p.m. ; and by Hensen who noted a 
daily fluctuation of 50 mm. Cook** has found the lowest pressure 
between 3 and 4 a.m. 

It is generally conceded that while abnormally high pressure may 
be borne for a long time without seriously interfering with the vital 
functions, abnormally low pressure if it continues for anj" length of 
time usually means death. In this connection Cushing" has pointed 
out the fact that by regularly charting the blood pressure during ana3s- 
thesia the oncome of shock may be anticipated and prevented in the 
course of surgical procedures. 

With regard to the process of digestion, Columbo, Weiss,” and von 
Recklinghausen® have found the pressure to be highest just before the 
midday meal, with a gradual fall while digestion was in progress. 
The well-known irritability of animals and human beings, when the 
dinner hour is delayed or missed, may bear some relation to this 
increase of arterial tension ; for it is also known that people who suffer 
from gout (and are usually irascible) and from agitated melancholia 
(vide Alexander, Lancet, July 5, 1902) are usually the subjects of a 
tense arterial wall. 

The influence of psyc/w'c activity is a potent one. Von Reckling- 
hausen noted in his own person an increase of 14 cm. of water when 
someone entered the room with whom he desired to speak. Gum- 
precht* found an increase of pressure to be produced by anger and 
scolding, which again corresponds to the tendency of apojjlexy to 
occur during fits of rage. 

Von Basch® has reported a series of 120 cases, with hypertension, of 
whom 7 died of apoplexy ; and Hensen 12 cases, of which 6 were 
similarly afilicted. I have observed in my own radial artery an in- 
crease of 10 mm. of Hg produced by carrying on an animated con- 
versation. 

Muscular exertion causes an elevation of blood pressure, but if it be 
carried on until cardiac fatigue supervenes it again falls and eventually 
becomes subnormal (Schott’®), an admirable conservative process on 
the part of nature by which acute cardiac dilatation is avoided.* 

The normal range of tension, as shown by the Riva-Rocci instrument, 
lies between 100 mm. and 160 mm. No definite relation has as yet been 

* For the discussion of the means by which this is brought about the reader is referred to 

Guntz’s article, “ Handbuch der Physik. Therap.,” Band li., Th. I. 
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established bet-sveen pulse rate and blood pressure, nor is it uncommon 
to find the latter higher in the right arm than in the left. 

Pathology. The lowest pressure met with is usually seen in shock, 
in convalescence from fevers, in acute cardiac asthenia, in cachexia, 
and in the agonic periods. The highest limits of tension are, as a rule, 
observed in cases of chronic interstitial nephritis, either with or with- 
out arterio-sclerosis. Hypertension is much more common than hypo- 
tension, which has usually a more serious portend ; and all observers 
agree that pre-agonic fall of pressure does not occur long before death 
itself supervenes. 

According to Hensen, cases with a pressure below 70 mm. termi- 
nate fatally ; and even though the tension fall but as low as 90 or 95 
mm. and be accompanied with untoward symptoms, a bad prognosis is 
augured. 

In several cases I have seen a rise of 10 mm. to 15 mm. accompany the 
occurrence of paroxysmal pain, and disappear with subsidence of the 
attack. Such an event was observed in two cases of saturnine colic, 
and in one case of hypertrophic hepatic cirrhosis. In these cases the 
rise of tension was probably due to vasoconstriction resulting from 
stimulation in the medullary centre, produced by peripheral sensory 
impulses. 

Potain'’ states that as a general rule loiv tension occurs in typhoid 
fever, pulmonary tuberculosis, and in acute and chronic articular 
rheumatism. 

Moderate tension in pneumonia, pleuritis, febrile gastritis, chlorosis, 
hemorrhages, organic heart lesions, and in diseases of the arterial 
system. 

Very high tension in interstitial nephritis, arterial atheroma, and in 
diabetes. 

According to Oliver,'” hypertension is observed in certain neuroses, 
chronic goutiness, renal disease, heart disease of peripheral origin, 
irritable skin affections, ansemia, obesity, and endarteritis. 

As will be seen from the following table of cases of enteric fever, 
the blood pressure tended to be subnormal throughout the whole course 
of the disease, it being highest during the fastigium and lowest during 
convalescence. That the higher pressure noted in the former state 
was not due merely to increased temperature is shown by Case Ho. 21, 
in which relatively high pressure existed with little fever, and in Case 
Ho. 26, in which the reverse condition obtained. These results accord 
pretty closel}’^ with those of other observers, it having usually been 
found that pressure rises with temperature, but falls if the fever be 
long continued (Arnheim”), or if cardiac weakness is present (Zadek”). 
How deceptive may be the tactile sensation was shown by a number of 
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cases in which the pulse was described as very soft and dicrotic, 
whereas by actual measurement it ivas found to be of higher tension 
than later in the disease, when the sensory impression of weakness was 
less marked. Observations were made upon a much larger series of 
cases than have here been tabulated, and in a number, measurements 
were made upon the same patient every few daj’^s throughout the 
course of the disease, but the findings were of such uniform character 
that further tabulation has seemed unwarranted. isTo definite relations 
could be established between pressure and prognosis, either as regards 
the eventual outcome or concerning the likelihood of hemorrhage or 
perforation to occur. 

Potain'® has pointed out the fact that a prolonged fever with blood 
pressure persistently subnormal should make us strongly suspect 
typhoid fever. 


Typhoid Fever. 


No. 

Name. 

Sex. 

Ago. 

Press. 

Pulse. 

Resp. 

Temp. 

^ Stage of disease. 

Remarks. 

1 

IaB. 

M. 

10 

110 

100 

28 

102° 

Incipient. 


2 

A. S. 

M. 

30 

115 

80 

24 

100 

Ill four days. 

3 

A. W. 

M. 

30 

118 

88 

24 

101 

“ 

4 

r. c. 

M. 

18 

105 

83 

24 

101 

** 

Ill eiglit days. 

5 

2171 

M. 

20 

130 

02 

24 

101=/6 

*■ i 

Malaise eight days 
First day in bed. 

6 

B C. 

sr. 

25 

125 

80 

2t 

104 

" { 

Malaise two days. 
First day in bed. 

7 

2077 

M. 

10 

98 

100 

26 

102 


Very robust man. 

8 

T. H. 

M. 

28 

189 

90 

24 

102 

Fastigium. 

9 

K. K. 

F. 

31 

112 

130 

20 

101 



10 

B. B. 

F. 

24 

132 

118 

20 

102 



H 

V. F. 

n. 

28 

101 

90 

20 

102 



12 

C. L. 

M. 

25 

125 

95 

24 

102 



13 

J. H. 

M. 

17 

108 

90 

24 

100 

** 


14 

J. N. 

M. 

19 

100 

102 

21 

99 

Defervescence. 

slight attack. 

15 

M. D’F. 

M. 

18 

118 

72 

24 

99-/6 

<( 

16 

A. E. 

M. 

60 

95 

81 

24 

9S</6 


Severe illness. 

17 

D. 0. 

M. 

29 

100 

72 

24 

100 


Slight attack. 

“ 

18 

F. F. 

M. 

19 

98 

70 

20 

100 


19 

M. T. 

F. 

32 

103 

98 

21 

99 



20 

S. W. 

M. 

10 

92 

108 

24 

OSP/s 



21 

22 

P. R. 

M. A. 

F, 

24 

17 

135 

118 

90 

00 

24 

24 

98^6 

98 

Convalescence. 

Moderate attack. 

23 

24 

J. H. 

S. P. 

M. 

M. 

17 

27 

103 

109 

SS 

74 

24 

24 

98 

982/6 


Slight attack. 
Moderate attack. 

25 

J. c. 

M. 

14 

95 

70 

22 

97 % 


Severe attack. 

26 

F. S. 

jr. 

SO 

90 

128 

24 

103 

Relapse. 


27 

P. w. 

jr. 

29 

100 

83 

24 

98 

Convalescent. 


28 

J. K. 

M. 

24 

93 

50 

20 

96 




Two cases ot paracolon infection which were under observation from 
time to time during the course of the disease showed low tension 
117, 110 — during the fastigium, and still lower readings during con- 
valescence. 

For a more comprehensive and detailed study of the blood pressure 
in typhoid fever, the reader is I'eferred to the careful analysis of 150 
cases by Alezais and Francois.'® 
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Ckotjpotjs Pneumonia. 


No. 

I 

Sex. 

1 

! 

Age. 

Press. 

Pulse. 

Resp. 

Temp. 

Remarks. 

431 

M. 



84 

48 

100 

Urine— albumin and casts. 

523 

M. 

50 

145 j 

112 

40 

102 

Arterio-sclerosis ; parenchymatous 
nephritis. 

1 

549 

M, 

34 

1 125 1 

84 

24 

98 

725 

F. 

i 23 


74 

24 

98 


976 

i F. 

37 


102 

24 


Two days before crisis. ' 

431 

M. 


130 

80 

48 

98-/s 

Lysis. • 

310 

M. 


115 ! 

64 

24 

98 


F. 

8 

105 ' 

120 





F. 

34 

165 

68 

! 

• •4 

Double mitral disease ; miscarriage 








twelve hours before. 


F. 

1 

27 1 

1 

115 

106 

1 

28 

1023/6 



The causes which influence arterial tension in croupous pneumonia 
are even more complex than in other fevers. As will be seen from 
the foregoing table no constant relations seem to exist. In nearly all 
the cases readings were made before and after the crisis. In Case No. 
623 a critical drop of 15 mm. occurred, but the remaining cases showed 
only slight variations. Zadek*^ has reported three cases of pneumonia 
in which, at the time of crisis, pulse temperature and tension fell 
coincidently ; and Christeller’^ with the von Basch instrument has 
recorded a drop of 40 to 50 mm. after the crisis of high fevers. The 
discrepancy between my results and those just mentioned may, perhaps, 
be due to the fact that the pressure was in some cases not taken until 
two or three hours after the temperature had fallen. In considering 
the state of the blood pressure in this disease it must be borne in mind 
that, as H. C. Wood, Jr.’s^^ experiments have demonstrated, blood ten- 
sion in the lesser and in the greater circulation are not necessarily 
coincident — hypertension may exist in the systemic circulation, the 
pressure in the pulmonary arteries being at the same time normal, and 
vice versa. 

Nephritis. In the interstitial variety of this disease the blood 
pressure was found uniformly above the normal, in some cases extra- 
ordinarily so ; and, while many of them were complicated by arterio- 
sclerosis, several occurred in individuals in whom this condition was 
at least not recognizable to the touch. In none of the cases here 
tabulated was there present any cedema of the arms which could add 
to the apparent height of the pressure. AU the cases observed in 
ursemic coma had very high tension. In a number of instances fall of 
pressure, under treatment, was accompanied with a diminution of 
albuminuria and well-marked amelioration of symptoms. These facts 
are corroborated by the investigations of Carter,’-’ who found the mean 
average pressure in this variety of nephritis 62 mm. .higher than in 
acute nephritis. The foregoing results, moreover, accord closely with 
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the findings of nearly all investigators, as well as with facts clinically 
long well known. 


Chronic Interstitial Nephritis. 


No. 

Name. 

Sex. 

1 Age. 

Press, 

c.m 

Pulse. 

Remarks. 

1 

T.B. 

M. 

40 

175 

90 


2 ; 

T. C. 

M. , 

1 

49 

235 

65 

Pressure fell under treatment to 168, the 
albuminuria coincidently decreasing. 

3 ; 

4 

S. T. 
A. V. 

Jb. i 

F. , 

54 

250 

84 

Death from urtemia. Autopsy contirmed 
diagnosis. 

5 

A. Z. 

M. 

50? 1 

250 

101 

Death from uncmia. 

6 1 

F. P. 

M. 

37 1 

165 

76 

7 

e. n. i 

F. 

60 

161 

70 

Artcrio-sclerosis. 

8 

p. y. 

F- 

49 

250 

68 

Slight arterlo-sclerosis. 

9 

H. G. 

M. 

45 

210 

70 

Arterio-sclerosis ; valvular heart disease. 

10 

D. D. ! 

M. 

63 

225 

124 

Arterio-solerosls. 

11 

J. R. 

M. 

24 

' 160 


Myocarditis. 

12 

J. s. 

M. 

! 

1 220 

i 

92 

Retinal hemorrhages. Under treatment pres- 
sure fell to 162, with a coincident decrease 
in albumin. Died, after Edehohls' opera- 

13 

39S 

M. 

50 

180 

70 

tion, from urmmia. 

14 

699 

M. ' 

53 

1 166 

64 

Had had two attacks of angina pectoris. 

15 

1915 

il. 1 

1 

53 . 

175 

70 

Marked nodular arterio-sclerosis ; myocar- 
ditis. 

16 

3618 

F. 

62 

221 

80 

Marked arterial thickening. 

17 

3787 

F. 

72 

100 

100 

Marked sclerosis; right-sided hemiplegia nine 

18 

557 

M. 

45 

160 

100 

months before. 

19 

S. h. 

F. 

57 

285 

80 

Marked atheroma ; hemiplegia. 

20 

A.F. 

F. 

62 

260 

88' 

21 

A.V. 

F. 

60 

185 

88 

Artcrio-sclerosis ; organic heart disease, 


Most observers have found an approximately normal arterial tension 
in chronic parenchymatous nephritis. The few results here tabulated 
of this disease show a decidedly subnormal pressure, which is probably 
in part due to the poor physical condition of the patients, hut certainly 
indicate an enormous difference between this condition and that arising 
from contracted kidneys. 


Chronic Parenchymatous Nephritis. 


No. 

Name. 

Sex. 

Age. 

Pressure. 

Pulse. 

Remarks, 

1 

M. M. . 

M. 

25 

103 

80 


2 

P. A. . 

M. 

45 

100 

63 


3 

M. B. . 

F. 

39 

105 

116 

Tachycardia. 

4 

D. E. . 

F. 

23 

122 

88 

Mitral insufficiency. 

5 

R. S. . 

M. 

45 

115 

72 


6 

W. E. . 

M. 

39 

110 

88 


7 

D. P. . 

M. 

18 

120 

80 


8 

2642 

M. 

52 

140 

lOS 



Aeterio-sclerosis. It is, of course, impossible to draw an absolute 
line between sclerotic and non-sclerotic arteries by the unaided tactile 
sense unless the condition is well advanced. Again, in the results 
obtained much will depend upon the location of the greatest arterial 
thickening. Thus, pressure will be much higher if the splanchnics or 
the small systemic vessels are involved than if the former are relatively 
normal or the induration chiefly conflned to the larger arteries. The 
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following observations were made upon cases in which well-marked 
radial sclerosis was present, in patients in whom so far as was ascer- 
tainable no other determining pathological condition existed. In 
considering the results, allowance must be made for a certain amount 
of error, arising from the resistance to compression, of the stiffened 
arterial wall itself. This resistance has been estimated by von Basch 
at 5 mm. as a maximum foj' the radial. Hensen’s figure, based on 
rather unsatisfactory reasoning, is 20 mm. for the human brachial 
artery. So far as I know no conclusive experimental work has been 
done on the subject. The problem is certainly a complex one, for 
co-existent with arterial degeneration a variable amount of myocarditis 
and nephritis is usually present, each of which conditions are notably 
accompanied by high tension. The fact that some cases of marked 
arterio-sclerosis have an approximately normal pressure would rather 
seem to indicate that the stiffness of the vessel wall cannot have much 
effect upon the height of the tension recorded. 

Arteuio-sclerosis. 


Name, | 

Sex. 

Age. 

1 ! 

Pressure. 

Pulse , 

Diagnosis. j 

Remarks. 

E. E. 

F. 

‘ 78 

218 

84 1 

Fracture of femur. 

Arterio-sclerosis very marked. 

E. M. 

F. 

1 60 

222 

80 I 

Infected wound of leg. 

" “ marked. 

S. M. 

F. 

70 

8 

66 1 

Fracture of leg. 

“ “ moderate. 

M. M. 

F. 

80 

5 

88 1 

Dislocation of shoulder. 

“ “ marked. 

E. N. 

F. 

1 GO+i 4 

70 

Vertigo. j 

Moderate arterio-sclerosis. 


Saturnism. The tendency of chronic plumbic intoxication to pro- 
duce interstitial nephritis and arterio-sclerosis is well known. That the 
condition is usually accompanied by high arterial tension seems to be 
likewise accepted as a fact. Whether this occui's only secondarily 
after changes have been wrought in the kidneys and vessel walls, or 
whether the lead itself exercises a constricting action upon the vascular 
system, has not been definitely determined, though the evidence points 
toward the latter conclusion. 'In two such cases reported by Chris- 
teller“ there was noted as the result of treatment a considerable 
(10 mm., 30 mm.) decrease of tension. A similar event occurred in a 
number of my cases in which the elimination of lead from the system 
and the decrease of blood pressure seemed to progress hand in hand. 
To be sure, rest in bed, the relief of pain, and the administration of 
potassium iodide -which Jodbauer’® believes to be an arterial depres- 
sant — would of t mselves account for a certain amount of vascular 
relaxation ; but a the tension continued to diminish after the first two 
factors had ceased to be active, and as the power of the iodide to lessen 
pressure is not a great one, it would appear that the lead per se must 
exert a positive influence. Plumbic intoxication stands third in the 
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list of factors which produce high pressure ; and, as Hensen remarks, 
“in a case continued of hypertension without demonstrable cause we 
must, besides arterio-sclerosis and chronic nephritis, investigate the 
possibility of lead poisoning.” ■ 


Lead Poisoning. 


Name. 

Age. 

Press. 

i 

Pulse 

Resp. 

1 

1 

Oceupa- 1 
tion. 

1 Loenliza- 
tion. 

1 

Attack. 

No. 

yrs.at 

work. 


Remarks. 

1913 j 

21 

1S5 

SO 

1 

20 

In lead 

Colic. 

Second 

1 

Negative, i 

1 


i 





works. 





J. B. 

24 

180 

1 84 

1 25 

Painter. 

Encephal- 

First 

Unk. 

Albumin. 



1 


1 


1 

opathv. 





G31 

28 

118 

, 92 

20 

Painter. 

Colic. 

Second 

10 

Albumin. 

Conval- 

W. V. 

4S 

191 

58 

IS 

Paint 

Colic. 



Negative. 

escent. 






works. 





4SG 

36 

150 

1 SO 

21 

Painter. 

Colic. 





St. 

48 

142 

' CO 

32 

Painter. 

Wrist-drop 

Second 

15 

Tmce alb. 





1 



colic. 





J. S. 

36 

150 

1 74 

20 

Painter. 

Colic. 

Fifth 

24 

Trace alb. 


J. K. 


148 

90 

20 

Lead 

Colic. 

Second 

r-- 

Negative. 



1 




works. 





A. A. 

38 

170 

72 

21 

Hide 

Colic. 

Second 

... 

Negative, 







dyer, i 

1 






Heart Disease. 


m 

B9| 





1 

W. R. 

M. 

18 

112 

100 

2 

M. n. 

M. 

23 

128 

90 

S 

G.L. 

M. 

45 

122 

80 

4 

B. F. 

F. 

30 

142 

64 

5 

G. McM. 

t 

M. 

35 

125 

100 

G 

W. McL.' 

M. 

20 

103 

84 

7 

S. G. 

M. 

16 

120 

115 

8 

L. C. 

F. 

40 

120 

100 

9 

C. F. 

F. 

37 

145 

100 

10 

J. K. 

51. 

50 

135 

94 

11 

P. H. 

51. 

13 

88 

... 

12 

401 

F. 

39 

105 

116 

13 

W. L. 

51. 

50 

166 

72 

14 

J. M. 

51. 

22 

117 

106 

15 

G. B. 

M. 

42 

180-80 

... 

16 

G. McM. 

5r. 

35 

115 

9S 

17 

M. C. 

51. 

38 

138-115 

68 

18 

A. de B. 

51. 

26 

125 

123 

19 

A. M. 

F. 

25 

128 

61 

20 

753 

51. 

13 

92 

90 

21 

1641 

51. 

30 

104 

.52 

22 

428 

M. 

20 

100 

81 

23 

Z P. 

51. 

35 

130 

116 


Remarks. 


Mitral regurgitation and stenosis. 

«< ti It II 

II II II II 

Mitral regurgitation and stenosis ; pericarditis ; 

parenchymatous nephritis. 

Aortic and mitrai insudiciency. 

Aortic insufficiency, hypertrophy, adherent peri- 
cardium. 

Mitral and tricuspid insufficiency. 

<( <* II II 

Mitral and aortic insufficiency. 

Mitral stenosis. 

Tachycardia, neurasthenia. 

Angina pectoris twenty-four hours after attack. 
Pericarditis, endocarditis, pleuritis. 

Myocarditis, nephritis. 

Pericarditis, double mitral lesion. 

Myocarditis, nephritis. 

Pericarditis, femoral thrombosis. 

Mitral insufficiency. 

Acute endocarditis. 

Acute endocarditis, due to B. typhosus ; no in- 
testinal lesions. 

Aortic and mitral insufficiency : pulmonary 
emlxillsm. 

Mitral insufficiency and stenosis. 


Considering the wide limits within which functional variations of ten- 
sion may occur, it is hardly strange that still greater fluctuations should 
exist in cases of organic lesion such as are met with in cardiac disease. 
Certainly it is a fact, that, as remarked by Potain in his book on 
Sphygmanometry, “ in cardiac disease we will find great variations of 
pressure.” This applies not only to the differences of tension which 
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occur in contrasted individuals suf¥ering from the same malady, but 
refers as well to the marked daily and hourly fluctuations which are 
seen in the same person. The cases here tabulated are, of course, too 
few, too diverse, and too much complicated by co-existent pathological 
conditions to alone furnish a basis for deductions, but from a study of 
them, together with an investigation of all the literature upon the sub- 
ject which has been at my disposal, the following statements concerning 
heart disease seem warranted : 

1. Daily and hourly variations of tension are commoner and greater 
in amount than in health or in other afebrile pathological conditions 
unaccompanied by heart disease. 

2. In mitral insufficiency the pressure is usually normal, it 'may he 
subnormal, but is rarely supernormal in uncomplicated cases. 

3. In mitral steyiosis tension tends to be higher than in insufficiency, 
and when both lesions are present it tends to be higher than when the 
latter condition alone exists, provided that compensation is fairly good. 

4. In aortic insufficiency, especially if compensation is good, the 
systolic pressure is above normal, often markedly so. The wave ampli- 
tude is much greater than normal (one of Hensen’s cases showed a 
systolic pressure of 150 mm. and a diastolic pressure of only 50 mm.). 
The greatest amount of daily individual fluctuation occurs in this 
variety of heart disease. The pressure does not fall below the normal 
unless the lesion is complicated by mitral disease or myocarditis (Potain). 

5. Myocarditis is usually accompanied by high tension, and cardiac 
dilatation by low tension. 

6. No constant relation exists between pulse rate and blood pressure. 

It is doubtful if any rules can be laid down as to the relation of 

arterial pressure to the integrity of compensation. Potain, it is true, 
believes that in a general way the more nearly tension approaches the 
normal the better will it be, but this statement is, to say the least, open 
to many exceptions, and in numerous ones of my cases this was by no 
means the case. The above-mentioned author asserts that in heart 
disease a fall of pressure is always an unfavorable sign ; this is, of 
course, especially the case when dilatation exists, and has been sub- 
stantially exemplified through the careful researches of Schott,** who, 
in the course of his Nauheim treatment, has produced demonstrable 
diminution of cardiac dilatation, and has showed this to be coincident 
wdth an increase of arterial tension and of physical well-being. 

The following table is fairly illustrative of the diurnal fluctuations 
which commonly occur in cardiac disease. The patient was during 
the greater part of these observations in bed, and taking small doses 
of glonoin, the administration of which, so far as sphygmanometry 
would indicate, was uncertain in its effects. This test of the thera- 
peutic efficacy of the drug is not a fair one, inasmuch as the dosage 
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was small and infrequent, and because tlie observations were made 
without any constant relation to the time of its administration. 

MiTEAii Stenosis. 


Observations on different but not always consecutive days. 


142 1 

175 

155 ' 

150 

150 

1 135 

132 1 140 

120 

130 

120 

1 

1 





1 (erect) 


(erect) 

1 i 

(erect) 


The foregoing pressure readings were made upon a woman, aged 
thirty-eight years, who had had numerous attacks of rheumatic fever, 
and in whom stenosis was marked and accompanied by some insufS- 

ciencjr. 

A fact that must not be overlooked in sphygraauometrical ’observa- 
tions upon cases of heart disease is, that we are in these particularly 
likely to err on account of the irregular force of tlie systolies. 

MiSCELLANEOnS CASES. 


Diagnosis. 

No. 

Sox. 

lAge'Press. Pulse Resp. 

Temp. 

Remarks. 

Catarrhal jaundice 

417 

F. 

39 

112 

76 

24 

98° 


ChoIeoj’Stitis 

20,38 

M. 

38 

170 

60 




Catarrhal jaundice 

18, 81 

F. 

44 

110 

100 




Cirrhosis of liver 


M. 

49 

130 

84 

... 


Jaundice, nephritis. 

Emphysema 

21, 21 

M. 

65 

120 

86 

20 

OSVi 

Bronchitis. 

Asthma 


M. 

49 

153 

90 

26 


Arterio-sclerosi.s, hay 

Acute nephritis 

20, 15 

M. 

9 

135 

80 



fever. 

Cancer, pancreas 


M. 

40 

125 

80 

20 

98 Vs 

Jaundice marked. 

Malaria 

454 

M. 

21 

lOO 

SO 

20 

98-’/6 

Between paroxjsms. 


770 

-• t 

24 

Do 

... 



“ 

(( 

P. P. 

M. 

34 

100 

64 

... 

96 Vs 

(( « 

(1 

T. 

M. 

37 

150 

132 

... 

102 

During chill. 

if 

T. de B. 

M. 

19 

125 

76 




If 

V. P. 

sr. 

37 

118 

98 

... 

100 


if 

19, 46 

M. 

i 41 

138 

92 




if 

19, 45 

M. 

25 

105 

72 




<t 

19,47 

M. 

49 

105 

86 




ft 

454 

sr. 

21 

lOO 

80 

20 

97% 

Betu’een paroxysms. 


468 

M. 
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Some remarks upon the foregoing miscellaneous cases are, .perhaps, 
not out of place. It will be noticed that two cases of catarrhal jaundice 
were accompanied by hypotension. 

But little information was obtained from cases of malaria. Repeated 
observations were made upon the same individual before, during, and 
after the chill, without any definite relations being established ; the 
tension varied but little despite the wide fluctuations of tempera- 
ture. 
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The same may be said of rheumatic fever, and tends to corroborate 
Mosen’s” statement that blood pressure bears no constant relation to 
temperature. 

Gases of Individual Interest. 

Case I. — J. J., a male negro, aged thirty-six years, had been treated 
in the ward for some time for aortic and mitral insufficiency compli- 
cated with parenchymatous nephritis. One morning he was found 
semiconscious, and it was immediately noticed that the man had a 
right-sided hemiplegia, with Cheyne-Stokes respiration. Before the 
onset of the paralysis the blood pressure had ranged from 130 to 150, 
the patient usually feeling better when it was high. While the Cheyne- 
Stokes syndrome persisted there was invariably a considerably (10 mm. 
to 25 mm.) higher tension during the dyspnoeic than during the apnoeic 
periods. 
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Case II. — A man, aged fifty-two years, suffering from parenchy- 
matous nephritis, moderate atheroma, and Cheyne-Stokes respiration, 
showed tension of 155 during dyspnoeic and 140 during apnceic periods. 

Numerous similar cases have been reported. 

Case III. — P. B., male, aged forty-six years, aneurism of the aorta 
was diagnosed ; the patient improved and' left the hospital. 
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Case IV. — A female, aged fifty-seven years, marked atheroma, 
chronic interstitial nephritis ; right-sided hemiplegia. On several suc- 
cessive days the blood pressure in the right arm was 285 mm., while 
that in the left was 245 mm. Pulse 80. 

A similar case in a man, aged forty-four years, who also had right- 
sided hemiplegia. Pressure in the right arm 146 mm. ; in the left 
136 mm. 

Case V. — Jennie B,, aged thirty years, pleural effusion. Pressure, 
110 mm. Two days after aspiration of fluid 98 mm. 

Case VI, — Helen K., aged forty years, atrophic hepatic cirrhosis, 
with ascites. Pressure, 163 mm. After paracentesis abdominalis, 
148 mm. A few hours before death 109 mm. 

Case VII, — William J., aged forty-five years, interstitial nephritis. 
Pressure, 185 mm. After hot pack, temperature 170 mm. 
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In the present state of our knowledge the height of the blood 
pressure cannot be said to be a useful index in. regard to the potency 
of the systemic circulation, nor is it a criterion of sufficient constancy 
to be used as a basis for prognosis. The pressure index may, in some 
instances, be regarded as a relative indication for treatment. What, 
as a rule, we require to know is not so much the actual height of 
tension as the amount and character of its fluctuation. We have seen 
that a fair state of nutrition may be carried on in the convalescence 
from typhoid fever with a tension of 85 mm., and in arterio-sclerosis 
at 180 mm. 

In conclusion, I wish to acknowledge my indebtedness to the late Dr. 
Frederick A. Packard, at whose suggestion I undertook the foregoing 
investigations, and whose noble example I shall always cherish in 
memory as the type of what is highest and best in the medical profes- 
sion. A doctrine which Dr. Paelcard alwa3's sought to inculcate in 
the minds of the younger men was: that it-is the dut)' of every prac- 
titioner to contribute his share, however small, to the advancement of 
medical knowledge; and it is with the hope of its proving of some 
value in the ultimate solution of the great problem of hreraodynamics 
that this short study has been brought to publication. 
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Materia Medica, Therapeutics, Medical Pharmacy, Prescription- 

writing, AND Medical Latin. By William Schleip, Ph.G., M.D. 

Second edition, revised and enlarged. Philadelphia and New York ; Lea 

Brothers & Co. 

The author has succeeded in condensing an astonishing amount of 
information in the comparatively small compass of this hook. It is for 
the student’s benefit, no doubt, that many remedies now of purely his- 
torical interest have been retained. We note the statement that vera- 
trum viride is given in the early stages of pneumonia, a myth that has 
been taught and will, we doubt not, continue to be taught to generations 
of confiding students ; yet who ever heard of its being actually used in 
practice? But if the author may be criticised for excessive conserva- 
tism in this respect, he has at least omitted none of the important newer 
remedies, and, except for the very newest, which are found in a special 
list and are briefly and impartially mentioned with little or no critical 
comment, have been, with excellent judgment, included in the same 
group with the old-established drugs. It is to he regretted that the 
group of coal-tar antipyretics has been accorded such favorable notice. 
Antipyrin, it is true, is encumbered with a caution as to the possibility 
of medicinal doses causing “ serious depression nevertheless, it is dis- 
tinctly recommended in typhoid and pneumonia “ whenever it is evident 
that the elevation of temperature of itself is harming the patient.” Not 
to dwell on the difficulty of determining when this indication is present, 
it is now generally held, and ought to be as generally taught, that these 
drugs have no place in the treatment of continued fevers, especially 
typhoid, as there are equally effectual means of combating fever that 
are free from the depressing qualities of coal-tar derivatives. The anti- 
toxins, except that of diphtheria, are dismissed with only a casual 
mention. The value of diphtheria antitoxin is, of course, distinctly 
recognized, and accurate dosage, according to age, is given. This, as 
Avell as the treatment of animal gland extracts, of which thyroid extract 
and the suprarenal gland preparations are favorably mentioned, repre- 
sents the present status of the question of serum and animal therapy, 
and is in accord with general clinical experience. 

In the portion of the book devoted to prescription-writing, the claims 
of the metric system to be admitted to general practice are fully recog- 
nized, and we cordially join with the author in the hope that the adop- 
tion of the system by the Pharmacopoeia may lead to its adoption by the 
profession generally. As long as we continue to think in the old system, 
some method of transposition will be indispensable, and the one suggested 
by the author is as convenient as any. In writing ordinary prescrip- 
tions, which do not demand absolute accuracy of dosage, it will save 
time and trouble to bear in mind that the number of teaspoonful doses 
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in a 2-ounce mixture is equal to the number of grains — approximately 
16 — in a gramme; it is, therefore, only necessary to write opposite 
the name of the ingredient the number representing the desired dose 
in grains or minims, since it will represent the number of grammes or 
cubic centimetres required for the whole mixture. If the mixture is 
to be three ounces — 100 cubic centimetres — the numbers are multiplied 
by H ; if the dose is to be two teaspoonfuls, the numbers are divided by 
2, etc.,' according to the amount of the mixture and of the dose desired. 
For drugs that are prescribed in fractional doses, the equation 1 grain 
equals 0.06 gi-amme must be carried in the mind. 

The short abstract of dietetics, which should properly be regarded as 
an integral part of therapeutics, is a valuable addition to the book. A 
table of doses, a list of the important poisons and their antidotes, with 
other tabular matter, and two complete indices, one “ general ” and one 
“ therapeutical,” complete the volume, which, as regards arrangement, 
tj^pe, and other details relating to book-making, is a good example of 
the up-to-date text-book. E. M. G. 


A COMPEXD OF H0MAX PHYSIOLOGY. By ALBERT P. BrUBAKEB, M.D. 

Eleventh edition. Philadelphia: P. Blakiston’s Son & Co. 

Another edition, the eleventh, bears witness to the popularity of 
this quiz-compend of physiology, which is too well known to the student 
world to require a formal introduction. It is not compiled on the ques- 
tion and answer plan, and therefore discourages the objectionable plan 
of learning by heart, which is the immediate result of using many of 
the so-called aids to students. The book is cordially recommended to 
students for whom it is intended, and it will no doubt be consulted 
by older men as well in looking up a question of physiology after the 
store of college information has grown rusty. The text is diversified 
with some excellent illustrations and numerous tables. The index 
is not much more than nominal, and were it not for the excellent 
arrangement of the subject-matter and the abundance of headings that 
catch the eye one might be disposed to grumble at the author’s parsi- 
mony in that respect. E. M. G. 


A Text-book of Surgical Principles and Surgical Diseases of 
THE Face, Mouth, and .Taws, for Dental Students. By H. Horace 
Grant, A.M., M.D., Professor of Surgery and of Clinical Surgery in Hos- 
pital College of Medicine ; Professor of Oral Surgery in the Louisville 
College of Dentistry, etc. Philadelphia and London : W. B. Saunders & 
Co., 1902. 

It is of prime importance that a dentist should understand something 
of the principles underlying general surgical practice and that he he 
able to properly interpret the initial symptoms of certain conditions 
which may first come to his notice. We refer to such diseases as chancre, 
cancer of the tongue, cancrum oris, fibroid growths of the jaws, etc. 
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And, again, this knowledge must be called into play in the treatment of 
those conditions where the general surgeon and the dentist are associ- 
ated. The book before us is written by a general surgeon for the in- 
struction of dental students. It presents in simple language exactly 
what a dentist should know about surgery in general, such as inflamma- 
tion and its results, anesthesia, hemorrhage, tumors, etc. The presenta- 
tion of these subjects is much after the style of that found in the smaller 
works on general surgery. 

One criticism we have to ofler is that the discussion of cleft palate 
occupies hut three pages and is illustrated by only three cuts. This 
would certainly seem to he a surgical condition about 'which dentists 
should be well informed. IMuch has lately been written upon the treat- 
ment of cleft palate, particularly by the English surgeons, and yet 
little reference is made to what has been accomplished by the recent 
methods of treatment. The illustrations of the hook are especially 
good. We regret to see that under the head of neuralgia the author 
has not warned the dental student against the removal of teeth for the 
relief of trifacial neuralgia. We feel that such advice is necessary, 
since so frequently cases of tic douloureux involving the second and 
third divisions of the nerve come to the surgeon with a number of all 
the teeth on the affected side extracted. Dentists should be made to 
understand that the extraction of teeth never relieves the condition, 
although the pain may be referred to them. J. H. Gr. 


A Manual of Medical Treatment or Clinical Therapeutics. By 
J. Burney Yeo., BI.D. Chicago: W. T. Keener &. Co., 1902. 

The tenth edition of this work is issued in two conveniently sized 
volumes, comprising more than fourteen hundred pages. The material 
is arranged in an interesting and thoroughly practical way. Wherever 
it has been possible in the consideration of a disease, the mode of causa- 
tion, the morbid changes, and the probable manner in which the reme- 
dial agencies influence its course have been set forth. Thus the reader 
is enabled not only to learn the treatment of diseased conditions, but 
also to get a fairly comprehensive grasp of other important facts found 
usually only in books on practice. The work will be found satisfac- 
tory. T. A. C. 


A Text-book of Pathology and Pathological Anatomy. By Dr. 
Hans Schmaus. Translated from the sixth German edition by A. E. 
Thayer, BI.D., and edited with additions by James Ewing, M.D. Illus- 
trated with 351 engravings, including 35 colored insert plates. Philadel- 
phia and New York : Lea Brothers & Co., 1902. 

Dr. Ewing in his edition of Dr. Schmaus’ text-book of Pathology 
has contrived to arrange a book adapted especially for the need of 
students. It is by no means a book of reference, and all discussions 
and bibliography are carefully omitted. Indeed, the total lack of 
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quotation of authorities is noticeable, and seems not altogether satis- 
factory. The book is divided into two parts, the first dealing with 
general pathology, in which are included chapters on disorders of circu- 
lation and regressive and progressive processes ; while the second part 
is devoted to the subject of special pathology, in which the various 
systems of organs are treated in order. The fundamental principles of 
inflammation, tissue repair, and regressive changes are fully described, 
and the subject of tumors is well dealt with. A very short account is 
given of the more important parasites. In the special pathology the 
main changes affecting the different organs are recounted, .and frequently 
clinical data are also added. The details of histological change are 
often subordinated to a general survey of the disease, and no attempt 
is made to set forth the nicer problems of cellular pathology or to intro- 
duce the results of researches so recent that they would necessitate dis- 
cussions. The diseases of the nervous system are treated of quite fully 
and adequately. Numerous illustrations are used to elucidate the text. 

W. T. L. 


A Manual of JIatebia Medica and Phakmacology. By David j\I.. 
E. CuLBRETH, Ph.G., M.D., Professor of Botany, Materia Medica, and 
Pharmacognosy in the Maryland College of Pharmacy; Professor of 
Materia Medica and Pharmacognosy in the University of Maryland 
Medical and Dental Schools. Third edition, enlarged and thoroughly 
revised. Pp. 916. Philadelphia and New York : Lea Brothers & Co., 1903. 

The third edition of this work comes to us offering ample evidence of 
enlargement and thorough revision, to be found in each portion of the 
book. The author’s desire for increased accuracy in the old and intel- 
ligent discrimination in the selection of materials for the new has 
reached satisfaction. While the previous editions Avere Avorthy of and 
received commendation, the present must command more; the author, 
incited by the success already attained, has renewed his efforts, and the 
result is especially satisfactory. The first fifty pages are devoted to 
definitions, forms of medicines, avenues by which they are introduced 
into and means by which they are transmitted through the system, and 
the conditions which may modify the action of remedies. The various 
methods by Avhich medicines may be classified are pfesented, and the 
guthor announces his — that by natural aflSnities ; beginning Avith the 
lowest and proceeding to the more highly deAmloped, drugs are grouped 
together as (1) organic, from the vegetable kingdom ; (2) from the 
animal kingdom ; (3) inorganic, from the mineral kingdom ; (4) organic 
carbon compounds ; (5) non-pharmacopceial organic carbon compounds. 
This portion of the work is well and thoroughly done, and in its scope is^ 
a full presentation of materia medica. The pharmacology as found in 
“ Properties” and “ Uses” is brief and quite sufficient for the student 
of pharmacy, but the student of medicine will probably regard it as 
rather a guide to more extensive and necessary works on pharmacology 
and therapeutics. 

Part VI. covers twenty pages devoted to the microscope and its use in 
materia medica. In the Appendix Ave find an excellent section devoted 
to Poisons — Treatment and Antidotes. Of Prescription Writing by the 
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Physician this may he said — complete presentation demands more space 
and thoroughness of development than is found here. The miscellane" 
ous tables of weights, measures, doses, drops, thermometers, abbrevia- 
tions, constituents, pronunciations, are all useful, and, as such, impor- 
tant. We wish, however, that on page 870 the author had stated the 
Capacity of domestic measures as they are more commonly met with 
rather than those commonly accepted. Amid such general excellence 
of diction a few ^expressions become disagreeably noticeable; for 
example, “ pulp ” (p. 21), and “ children are very acute to opium” 
(p. 26). For a systematic treatise upon the materials used in the treat- 
ment of disease, to which is added a brief exposition of their properties 
and uses, the student of pharmacy may turn to Culbreth resting 
assured that the information which he will obtain will be full and accu- 
rate. We congratulate the author upon the completion of his third 
edition, and feel that this is but the forerunner of many succeeding 
revisions. K. W. W. 


Atlas and Epitome of Diseases of the Mouth, Pharynx, and 
Nose. By Dr. L. Grunwald, of Munich. Second edition, revised and 
enlarged. Authorized Translation from the German. Edited with addi- 
tions by James E. Newcomb, M.D. Containing 102 illustrations on 42 
lithographic plates, and 41 figures in the text, Philadelphia and London : 
W. B. Saunders & Co., 1903. 

The uniform excellence of this series of hand atlases is not marred 
by this number of the series. In former days plates such as those con- 
tained within it would have only been got out by the publishers in 
huge, unwieldy volumes. In this little work all the essential parts of 
the large plates are produced, and the various illustrations are chosen 
with so much judgment that the book may be regarded as constituting 
a complete pictorial guide to diseases of the upper respiratory ti’act. 
Under the able editorship of Dr. Newcomb the text of this volume is 
especially good. He has incorporated some additions which add greatly 
to the value of the German text ; thus, he describes the form of tonsillitis 
occasioned by the bacillus of Vincent, and also Koplik’s spots. The book 
constitutes an invaluable companion for the specialist and a most reliable 
guide for the student and practitioner. F. R. P, 


Anatomy and Histology of the Mouth and Teeth. By I. N. 

Brownell, M.D. Second edition, revised and enlarged. Philadelphia: 

P. Blakiston’s Son & Co., 1902. 

The first edition of Dr. Brownell’s book had already won for itself 
a gratifying position as a most excellent manual of the subjects which 
it purported^ to teach. The present edition has given him the oppor- 
tunity to revise the few small errors which invariably happen in the first 
appearance of any book, and also to add material of much value to the 
excellent addition has been made in the chapters pertaining 
to the embryology of the mouth and anomalies of teeth formation and 
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structure. The illustrations are numerous and excellent, and the volume 
is one of the most up-to-date text-books upon the subject of the anatomy 
of the mouth which has appeared in recent years. D. S. R. 


Die Peotozoen als Paeasiten und Krankheitseeeegee.' Presented 
from a biological standpoint. By De. F. Doflein. Pp. 274, with 220 
illustrations. Jena; G. Fischer, 1901. 

It is seldom one sees a text-book of this nature in which it is so easy 
to find just what he wants. The arranging and indexing is perfect. 
After a brief but comprehensive introduction on protozoa and parasites, 
the author takes up the protozoan parasites systematically and in detail. 
The descriptions, though at a time sketchy, are much helped out by 
the copious illustrations. Some of the illustrations are original — more, 
however, after the original drawings by those who have given the first 
descriptions of the organism. In the case of each organism, particular 
attention is given to its life cycle and the various hosts invaded by it ; 
and, further, there is added a brief statement of lesions and symptoms 
produced in the host. The text is completed by reference to the original 
description of such species, a section on technique for each important 
group, and a bibliography for each class, indicating the more important 
works on the subject. The book is completed by a table of contents, 
index of subject-matter, of hosts, of authors, and of illustrations. 
Though one may not agree with the author as to proper terminology 
and as to some minor points of interpretation, the book as a whole is 
one to be recommended to those interested in the parasitic diseases of 
protozoan origin. C. H. B. 


Peogeessive Medicine. Vol. III., September, 1902. A Quarterly Digest 
of Advances, Discoveries, and Improvements in the Medical and Surgical 
Sciences. Edited by Hobaet Amoey Haee, M.D., Professor of Thera- 
peutics and Materia Medica in the Jefferson Medical College of Philadel- 
phia. Octavo, cloth, 421 pages, 26 illustrations. Philadelphia and New 
York; Lea Brothers & Co. 

In close accord with the high standai’d of excellence set by preceding 
numbers, there has appeared the third volume of Progressive Medicine 
of this year. The first part, by W. Ewart, deals with the Diseases of 
the Thorax and Its Viscera, including the heart, lungs, and blood- 
vessels ; the second, by W. S. Gottheil, with Dermatology and Syphilis ; 
the third, by W. G. Spiller, with the Nervous System ; the fourth and 
last, by R. C. Norris, with Obstetrics. Each of these articles, in addi- 
tion to containing a rdsume of the more important of the recent work 
upon its respective subjects, is enhanced in value by the embodiment of 
the^ notes and comments of the able contributors, whose eminence in 
their particular branches entitles their opinions to consideration and 
respect. 

The choice of the articles abstracted, as well as the terse and lucid 
manner in which they are set forth, renders the book of invaluable 
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sGrvicB to tli6 prsctitioDOi’ wlio tries to keep iibreost of the v&st o.iid 
voluminous wave of modern medical literature. G. N. 


The Practical Medicine Series op Year Books. Under the general 
editorial charge of Gustavus P. Head, M.D. Vol. X. Skin and Venereal 
Diseases; Nervous and Mental Diseases. Edited hy W. L. Baijm and 
Hugh T. Patrick. Chicago : The Year Book Publishers. 

The rapid growTh of knowledge in' every department of medicine 
provides such abundant material for year books and similar publica- 
tions that the editors of this volume deserve the reader’s thanks for 
keeping it within such moderate limits. The selection of the material 
attests their excellent judgment as well as their diligence, and while the 
treatment of the various subjects is necessarily brief, the book is most 
suggestive, and the abundant bibliographical references incite to further 
study. Although the book is so compact and the subject-matter judici- 
ously arranged under bold-faced headings, a very full index is also 
added, which makes the finding of any desired subject the work of only 
a few minutes. R. M. G. 


Regional Minor Surgery, Describing the Treatment op Those Con- 
ditions Daily Encountered by the General Practitioner. By 
George Gray Van Schaick, M.D., Attending Surgeon to the French 
Hospital, New York. New York : The International Journal of Surgery. 
Company. 


It has been the author’s aim to present a small book which might 
act as a guide to the general practitioner in treating certain minor ail- 
ments and injuries of a surgical nature. This, we think, he has well 
done. The opening chapter deals with asepsis, and the reader is impressed 
with its importance even in the performance of the most trivial surgical 
operation. The suturing of wounds is carefully described, and an excel- 
lent little diagram, which we have never before seen, is given, showing 
the_ method of closing a semicircular wound. This is the sort of book 
which it would be well for every new graduate, whether he is going at 
once into practice or whether ihe is to become a hospital resident, to 
read, as he will find here many minor practical points Avhich the larger 
text-books do not present. 

There are a number of subjects which one might suppose the author 
would have included in a book of this kind, but, on the whole, w'e think 
he has made a wise selection. One omission, however, we can but call 
attention to, and that is the absence of any chapter dealing with the 
treatment of fractures of the upper extremity. These fractures are 
very frequently treated by general practitioners. Great improvements 
have been made in their treatment during recent years, and we feel that 
the addition of a chapter or two on this subject would greatly enhance 
the value of the book. Another criticism we would offer is the fact 
that the author’s description and illustrations of the Gibney adhesive 
strip dressing for sprains of the ankle is not the Gibney dressing as we 
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know and practice it. Although before reading this book we would 
have doubted the desirability of such a work, we now realize the want 
of it and commend the present volume. J. H. G. 


A Manual of Dissection and Practical Anatomy. Founded on Gray 
AND Gerrish. By WiLLiAJi T. Eckley, M.D., Professor of Anatomy in 
the Medical and Dental Department of the University of Illinois, the 
Chicago School of Anatomy and Physiology, the Chicago Clinical School, 
and West Side Training School for Nurses, and Corinne B. Eckley, 
Demonstrator of Anatomy in the Medical and Dental Departments of the 
University of Illinois and Chicago School of Anatomy and Physiology, and 
Member of the American Association of Anatomists. _ Illustrated with 220 
engravings, 116 of which are colored. Philadelphia and New York : Lea 
Brothers & Co., 1903. 

The fact that a new manual of dissection has been offered by the 
publishers would seem to indicate that there is a need for such a work. 
The old Dublin Dissector, which was so popular with our preceptors, and 
Heath’s Practical Anatomy, which was the companion of our student 
days, will have to give way for the more modern works to be used in the 
dissecting-room. As announced in the preface, the present work has a 
twofold purpose, namely, to provide the student with a detailed guide 
for dissection and to answer the requirements of the physician and the 
surgeon wishing to review the anatomy of any region. It is prepared 
for practical use with either Gh'ay or Gerrish, and a large series of illus- 
trations have been taken from these works and placed at the disposal of 
the author, thereby greatly enhancing the value of the book. In 
addition to the usual descriptive matter found in dissectors, the work 
abounds in tables, and we find, in addition to the usual tables met with, 
it combines tables of the muscles of expression, tables of the muscles of 
mastication, and even tables of the branches of the vagus and tables of 
the cutaneous veins. 

The introduction of the new nomenclature into this work has been 
done judiciously, but the section on metamerism would seem to be out of 
place in a dissector. The divisions of the abdomen as given in the 
abdominal topography are after the plan of Gerrish, the upper line 
being drawn between the tenth costal cartilages instead of between the 
extremities of the ninth ribs ; and while the description gives the line as 
drawn from the highest level of the iliac crest, the illustration gives it as 
drawn from the anterior superior iliac spines. 

The illustrations are particularly good, and can be used not only as a 
supplement to the text, but in many cases — as those relative to the 
brain — they may be used in substitution for the text in making dissec- 
tions. 

The table on the vascular system is greatly enhanced in value by the 
addition of small outline drawings incorporated into the text. 

The work will be found very useful in the dissecting-room, and will 
also prove valuable to practitioners desiring to rehearse regional anatomy. 
The publishers of the book are to be complimented upon the very 
attractive appearance of the volume. J. K. Y. 
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Acute Nepluritis following Mumps.— Paganelli {Biv. Grit. d. Clin. 
Med., 1902, vol. iii., 726), from Silvestrini’s clinic, reports a case of mumps 
in a boy, aged nine years, who bad never suffered from any of tbe exanthe- 
mata. At first the symptoms were light, the affection being limited to the 
right side, while at the same time a younger brother had bilateral parotitis. 
Two days later the patient became very ill; respirations, 44; temperature, 
39.4° C ; pulse, 120. Slight osdema of the eyelids and of the extremities, 
especially of the hands and feet. Urine scanty, 0.4 per cent, albumin; in 
the sediment, numerous hyaline and epithelial casts and a moderate number 
of red and white blood corpuscles. Stained specimens from urine passed 
into a sterile vessel showed a moderate number of bacteria, a few bacilli 
coloring with Gram, but no cocci which held their color with Gram. Cul- 
tures showed only a few ordinary bacteria (mesentericus, proteus, sarcinie, 
and bacilli of the colon group). One rabbit inoculated with the sediment of 
the urine died after fifteen days of infection with a variety of the bacillus 
coli, while the other died after a month, of coccidiosis. After sixteen days 
the fever fell to normal, the oedema disappeared, the urine cleared up, 
and the patient rapidly recovered. The relation of this attack to the 
parotitis, together with the absence of evidence of any other general infec- 
tion, led the author to believe that the renal process was due to the specific 
cause of parotitis. While slight albuminuria is not infrequent during the 
course of parotitis, actual acute nephritis is so unusual as to justify mention 
of the case. 


On the Working Capacity of the Heart. — G alli {Milnchener med. 
^ochensohrift, 1902, Band xlix., pp. 953, 1005, 1049). While the recog- 
nition of weakness of the heart muscle is easy enough when recogniz- 
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able dilatation and subjective symptoms of dyspnoea, etc., have developed; 
yet it must be said that we have up to the present time possessed no satis- 
factory means of estimating the muscular capability of the apparently normal 
heart. Galli in a careful study seeks to show that valuable information con- 
cerning this important point may be obtained from a study of the redupli- 
cations of the heart sounds, and more particularly of the reduplication of the 
second sound heard in the pulmonic area. The majority of observers have 
divided the reduplications of the second sound into the physiological and 
pathological, regarding as physiological reduplications those occurring in 
apparently normal individuals which are inconstant and vary with different 
phases of the respiratory act. The truth of Potain’s observation that the 
so-called physiological reduplication of the second sound is especially 
marked at the end of inspiration and at the beginning of expiration has 
been recognized by most observers. Observations as to the frequency of the 
reduplication, however, have varied greatly. Gerhardt found it 18 times 
out of 260 individuals, who were, however, for the most part patients, 
though the majority were not in bed ; Potain, 38 times out of 500 ; while 
Landgraf in 594 healthy soldiers failed to find a single reduplication. Galli 
examined carefully 800 individuals — 200 apparently healthy individuals, 
100 others — patients in the hospital. ‘These were examined frequently at 
different times of the day and under varying conditions. He made frequent 
examinations of 120 carabinieri at one of the barracks in Kome. His 
observations here were most interesting in that he found early in the morn- 
ing an average of 19 reduplications in every 100 men. In the middle of 
the day after exercise there were 40 ; at half-past three in the afternoon 56. 
Where a reduplication had occurred in the morning it was never absent in 
the afternoon or evening. Eeduplication was more frequent in the recum- 
bent posture, in which he examined all his patients; while Landgraf’s sta- 
tistics were based upon examinations made in the erect posture. This he 
believes may be due to the fact that the left ventricle has more work to do 
in the erect posture, on account of the increased blood pressure which results 
in a slight retardation of the second aortic sound — enough to prevent a redu- 
plication from delay in pulmonic closure. I’he reduplication was constantly 
fonnd during recovery from infectious diseases. 

What conclusions may be drawn from these observations? Dehio, while 
accepting the division info physiological and pathological reduplications, 
has stated that, in his opinion, the reduplication of the second sound 
when present in otherwise healthy individuals is suggestive of weakness of 
the right heart. Galli inclines strongly to the same opinion, believing, 
moreover, that the “ diastolic reduplication is a valuable symptom of 
exhaustion of the heart muscle, and gives us, therefore, a measure of the 
functional capacity of the heart.” The right ventricle may be called the 
locus minoris resistentice of the heart, and the period of the respiratory act 
at which this phenomenon is especially perceptible is just that time at 
which the greatest work is called for. “ The right ventricle is . . . 

during inspiration, but especially at the end of inspiration, much filled with 
blood, and must, as a result, contract with greater energy in order to empty 
its contents into the pulmonary vessels — all the more since the elastic pull 
of the lungs reaches its highest degree at the end of inspiration;” though 
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it is possible that this is compensated for to a considerable extent by 
tbe simultaneous dilatation of tbe pulmonary vessels. If, however, tbe 
right heart be weakened, systole at the end of inspiration will be more 
difficult, slower, and may well result in a slight delay in the closure of the 
valves; and the degree of interference with the right heart will depend 
upon the depth of the inspirations. In cases, then, of very slight weaken- 
ing of the heart musele, the pulmonary reduplication may be heard only 
at the end of inspiration — “a reduplication of the first degree.”- If the 
weakness be a little more, the difficulties in the way of contraction of the 
ventricle may last for a few beats into expiration — ” a reduplication of the 
second degree.” Where severe alterations of the cardiac muscle are present 
we may have a persistent reduplieation during all phases of the respiration 
—a ” reduplication of the third degree,” Delay in the second aortic sound 
may also occur, but lor different reasons, which the author considers. 

According to Galli, then, diastolic reduplication is a symptom of exhaus- 
tion of the heart muscle, which may depend upon four causes ; (1) Diseases 
of the heart muscle ; (2) elevation of pressure in the pulmonary vessels or 
the aorta ; (3) modifications in the pull exercised by the lungs (“ Lungen- 
zug”); (4) nervous causes. The recognition of these facts is a matter of 
importance because of the value of rest and proper treatment in early cases. 
His conclusions are as follows : 

1. The present division of reduplications into physiological and pathologi- 
cal is not justified, since it does not rest upon clinical facts; they should 
rather be divided into reduplications of the first, second, and third degree. 

2. Diastolic reduplication is always and under all circumstances a patho- 
logical phenomenon ; that of the third degree is the worst and the least 
influenced by the rest, 

3. Diastolic reduplication is an indication of insufficiency of the heart, and 
is therefore a good criterion for the estimation of the functional capacity 
of the heart. ■ 

4. It is necessary to separate the pathology of the heart sharply into that 
of each side, and to distinguish between reduplications due to affections of 
the right and of the left ventricle. 

5. Rest is the best method of treatment for diastolic reduplications and 
the best method to prevent the development of cardiac insufficiency. 

1. Experiments on the Effects of Freezing and Other Lo-w Tempera- 
tures upon the Viability of the Bacillus of Typhoid Fever, with Consid- 
erations Regarding Ice as a Vehicle of Infectious Disease. 2. Statistical 
Studies on the Seasonal Prevalence of Typhoid Fever in Various Coun- 
tries and its Relation to Seasonal Temperature. — Sedgwick and Wins- 
low {Memoirs of the American Academ]! of Arts and Sciences, vol. xii., No. 5, 
pp. 472-577) conducted a series of very elaborate experiments on the effects 
of freezing and other low temperatures on the typhoid bacillus, with the 
view of. determining the degree of risk of typhoid fever being contracted 
from infected ice. They also endeavor to find an explanation for the au- 
tumnal prevalence of typhoid fever by a most elaborate statistical study of 
the disease in various countries. 

The authors first give an exhaustive review of the literature relating to ice 
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as a vehicle of disease, and to the bacteriology of ice. The work that has 
been done along this line leads them to the conclusion that about 90 percent, 
of ordinary water bacteria are eliminated by the process of freezing. They 
found that the work that had been done on the percentage reduction of the 
specific pathogenes, and in particular of the typhoid bacillus, the most im- 
portant one, was very meagre. The only experiments that dwelt quantita- 
tively with the effect of cold on this organism were four in number : three 
by. Prudden, and one by the biologists of the Massachusetts State Board of 
Health. They considered this to he meagre evidence on which to base con- 
clusions as to the importance of ice supply as a possible source of typhoid 
fever, and proceeded to supplement this evidence by a careful series of bac- 
teriological studies. 

It is impossible to give here even a brief account of how these were 
carried out. It suffices to say that they were most painstaking and thorough. 
They found that about 50 per cent, of the typhoid bacilli were killed during 
the first half-hour of freezing. Less than 1 per cent, of typhoid germs in 
water survive fourteen days of freezing. Thawing and refreezing are some- 
what more fatal than simple freezing. Four successive freezings and thaw- 
ings do not, however, suffice to kill off the most resistant bacilli. Typhoid 
bacilli behave in water just above the freezing point much .as they do in ice. 
A large proportion are killed by a few minutes’ exposure. In the next few 
hours the reduction proceeds j^ari passtt with the duration, while a few germs 
persist for some time. Ice formed on the surface of a quiet body of water 
contains only about 10 per cent, of the bacteria contained in the water just 
below. This difference is believed to be due to physical exclusion by the 
process of crystallization and not to any germicidal action. 

From these results and from other evidence the writers bring forward the}' 
conclude that the risk of contracting typhoid from the use of natural ice is 
infinitesimally small. The risk is greater, however, with artificial ice if the 
water is not perfectly pure. Epidemiology has clearly shown that disease 
follows best a direct, quick transfer of infectious material from patient to 
susceptible victim ; and inasmuch as artificial ice is used quickly after its 
manufacture, the possibility of purification by time is excluded, and such ice 
might therefore be a menace to public health. 

Although certain writers have claimed that typhoid is not more frequent at 
any particular season of the year, yet the concensus of opinion is strongly in 
support of the view that typhoid fever the world over is much more frequent 
during the fall months. While in this latitude these months are September, 
October, and November, they are not the same everywhere, the seasons vary- 
ing according to longitude and certain physical conditions. 

Sedgwick and Winslow proceed to find some explanation for the autumnal 
prevalence of typhoid fever. After an exhaustive review of the literature 
on the subject they come to the conclusion that none of the explanations 
advanced, including the ground water theory of Pettenkofer and the 
Munich School, adequately account for this seasonal relationship. They 
give credit to Murchison, Liebermeister, Davidson, and Woodhead for hav- 
ing pointed out an association between the high temperatures of summer and 
the prevalence of typhoid in the fall. The reason for this had never been 
explained, and their views never gained general acceptance. 
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The writers thought that their 'bacteriological work on the effect of low 
temperatures upon the typhoid bacillus supported the idea that the tempera- 
ture really might in itself exercise a direct effect upon the etiology of the 
disease. They hoped to be able to prove this by the study of statistics 
gathered from a wide field. Accordingly they brought together statistics of 
the monthly variations in temperature and io the prevalence of typhoid 
fever for thirty large cities or communities scattered over the whole world. 
Four continents and both hemispheres were represented. The temperature 
and typhoid statistics were tabulated for each place for a number of years — 
usually ten. They plotted curves representing the mean monthly tempera- 
tures and typhoid cases or deaths for these periods for each community. In 
twenty-one of the communities the curves were almost identical, the only 
difference being that the apex of the temperature curve was at its height just 
two months before that of the typhoid curve, so that by shifting the typhoid 
curve just two months ahead the two curves were found to be practically 
identical. The temperature curve was highest about August 1st, and the typhoid 
curve highest about two months later. The failure of the curve to present 
itself in the nine other communities was explained by the investigators by 
local conditions, so that in their opinion these instances did not diminish the 
importance of the evidence in the twenty-one districts. 

The writers think that the increase of typhoid fever with a gradual rise in 
the mean air temperature of a given locality is a phenomenon so widespread 
that it indicates beyond reasonable doubt some relation between the two 
factors. 

Of the three great intermediaries of typhoid transmission — fingers, food, and 
flies— they hold the last to be the most important. The relation of this factor 
to the season is close and complete, and they claim that a certain amount of 
the autumnal excess of typhoid is undoubtedly traceable to the presence of 
large numbers of flies. They hold, however, that none of the usual factors 
cited, including the activity of flies and the exposure of urban subjects 
to rural unsanitary conditions, can explain the autumnal prevalence of 
typhoid and its close relationship with high summer temperatures. They 
believe that their experiments lead them to reasonably suppose that it must 
he more difficult for the typhoid organism habituated to a temperature of 
98° F. to persist in nature when the thermometer is at 30° than when it is in 
the neighborhood of 80°. They assert that it is the absence of the destruc- 
tive influence of cold rather than any stimulating influence of heat which 
permits the rise culminating in the autumnal maximum. 

The typhoid organisms are carried over the winter in the bodies of a few 
patients, or possibly in vaults, or in other deposits of organic matter, where 
they are protected from the severities of the winter. The number of persons 
who contract the disease from these winter cases will depend upon the length 
of time that the organisms remain alive and virulent. The length of the 
period during which the microbes live will depend largely on the general 
temperature. As the season grows milder, more and more of each crop of 
germs sent at random into the outer world will survive long enough to gain 
entry into a human being. The process will be cumulative. Each case will 
cause more secondary cases; and each of the latter will have a still more 
extensive opportunity for causing infection. The warm temperature of the 
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late summer favors the development of the organism, causing more numer- 
ous infections, which manifest themselves in the fall. As winter approaches 
the organism finds less favorable temperature environment, and the cases 
gradually diminish again. 


THERAPEUTICS 


UNDER THE CHARGE OF 

REYNOLD WEBB WILCOX, M.D., LL.D., 

PROFESSOR or MEDICrKE AND THERAPEOTIC8 AT THE NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL ; VISITINO PHYSICIAN TO ST. MARK’S HOSPITAL, 

AND 

SMITH ELY JELLIFFE, M.D., Ph.D., 

PROFESSOR OF PHARMACOGNOSY AT THE COLLEGE OP PHARMACY ; CLINICAL ASSISTANT AT THE 
VANDERBILT CLINIC (COLUMBIA DNIVERSITY), NEW YORK. 


A New System of Treating Pulmonary Phthisis.— Dr. Duncan Turner 
speaks of the improvement taking place on the old line of treating patients 
in sanatoria when he introduced the use of electricity (cataphoresis), massage 
and the rubbing of cod-liver oil. The oil-massage is made daily. The 
patient, after being hardened by repeated cold sponging for two or three 
days, lies on a couch naked. His body is then sponged with a weak solu- 
tion of sodium bicarbonate, one drachm to the pint. The oil mixture is 
then rubbed in all over the trunk from the neck to the pelvis, back and 
front, the quantity used at one time being from one to two tablespoonfuls. 

It should be rubbed in vigorously. When galvanism is used generally one 
pole is applied over the solar plexus and the other is moved up and down 
over the upper part of the spine . — The Lancet, 1902, No. 4129, p. 1047. 

Methylene Blue and Quinine in Malaria. — Drs. John T. Moore and 
W. L. Allison made an extensive series of studies on these two drugs in 
their effect in the malarial organism. They conclude that : 1. Methylene 
blue is probably most valuable in chronic cases, but has no advantage over 
quinine. 2. Methylene blue will destroy malarial parasites in many cases, 
but is less certain than quinine. 3. The effects of methylene blue are 
ordinarily more unpleasant than quinine. 4. It is useful for patients who 
cannot take quinine on account of some idiosyncrasy to it. Its use in cases 
of pregnancy is undetermined. 5. It is probably valuable in treating 
hffimaturic and hremoglobinuric fevers on account of its diuretic action ; 
this has yet to be determined. They had no opportunity to teat its use in 
such cases. 6. They believe that quinine is quicker and much more cer- 
tain, and would rely upon it rather than upon methylene blue . — Medical 
News, 1902, vol. Ixxxi. p. 1063. 

Pure Urea and Pulmonary Tuberculosis. — Dr. Verb Pearson reports ' 
on his experiments with pure synthetized urea in the treatment of pulmonary 
tuberculosis, and basing his results upon a comparison of the progress made 
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by his patients, with the average progress made by similar patients in the 
Brompton Hospital, he shows that of 100 patients over twelve years of age 
—75 males, 25 females— nine died, seventeen lost weight, seven remained 
stationary, and the rest gained in weight from one and one-half pounds to 
twenty-three pounds. Among those who gained in weight the majority 
showed improvement in physical signs as well ns in general condition. In 
the great majority the temperature and the pulse improved as well, and the 
expectoration diminished. Urea seemed to exert no special influence upon 
either the pulse or the temperature, and in no case was there any marked 
diminution in the quantity, or any appreciable improvement in the quality 
of the sputum. The conclusions arrived at, the author says, do not, of 
course, exclude the possibility that urea acts beneficially in cases of tuber- 
culosis other than pulmonary, such, for example, as glandular tuberculosis 
and lupus, but so far as it was possible for him to judge from the results 
obtained in. bis cases be does not believe that tbece is any special action 
exerted by pure urea . — The Lancet, 1902, No. 4134, p. 1383. 

Sodium and Potassium Iodides and Their Clinical Use. — Dn. E. B. 
"Wild gives an elaborate study of the comparative value of these iodides. 
Clinically potassium iodide is claimed to be more active, but is also more 
liable to cause iodism. He discusses in great detail three factors that are 
concerned in the action of these iodides : 1. The salt action. 2. The 
“ ion ’’action of dissociation of the molecule into two moieties which be- 
come charged with negative and positive electricity. 3. The supposition 
that the alkaline iodides are decomposed in the tissues, setting free nascent 
iodine. Apart from theoretical consideration, the author thinks that the 
potassium salt is to be preferred, oAving to its extreme solubility and rapid 
diffusive poAver favoring its penetration to all tissues. Its poAver of dilating 
bloodvessels is of great importance, by bringing more blood to the tissues, 
thus stimulating nutrition and bringing more of the drug to the tissues. As 
regards two common objections, namely, the liability to iodism and the 
depressing effect of the potassium. Wild holds that there is little difference 
between the sodium and the potassium in small doses, but the vascular dila- 
tation of potassium iodide may predispose to catarrhal inflammations and 
cutaneous eruptions. As for the depressing effects, this is much exag- 
gerated, and to a considerable extent can be further avoided by modifying 
the diet so as to diminish the amount of potassium salts. Thus potatoes 
and legumes should be forbidden, and green vegetables are only to be taken 
in small quantities ; but milk, fish, eggs, and the animal foods are to be 
freely allowed . — Medical Chronicle, 1902, vol. xxxvi. p. 285. 

Morphine Addiction and Its Treatment. — Dn. 0. B. Burr reports a 
series of twenty cases of this addiction, giving some very interesting and 
out of the ordinary deductions, the Avhich are nearer actual conditions than 
many of the cut-and-dried text-book opinions. With reference to the with- 
draAval of morphine he favors its rapid withdrawal — i. e., within a week to 
ten days. In some patients a shorter time even may be considered — two to 
three days — and thus far he has not seen any evil resnlta from the abrupt 
withdrawal method, although it should be a primary canon that patients 
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should be handled according to their individuality rather than because of 
their being morphine habitues. In general, on admission to the sanitarium 
the patients receive a hot Russian bath, and following this the morphine is 
rapidly withdrawn, strychnine, quinine, kola, coca, champagne, and aromatic 
spirit of ammonia are given at night. In prescribing chloral the author 
advises its combination with quinine or strychnine, and at the height of the 
constitutional disturbance, which he finds to be, as a rule, about the third 
day following the withdrawal of the drug, he advises the use of } to J grain 
of morphine hypodermically ; this rests the body and brings about a relief 
from the nervous tension and does not interfere with the progress of the 
treatment . — Journal of the American Medical Association, 1902, vol. xxxix. p. 
1558. 


Two New Drugs ; Hopogan and Extogan. — Dr. D. M. Frekkel, describes 
two new drugs — magnesium peroxide, called hopogan, and zinc peroxide, 
called extogan — both prepared in a pure state. Hopogan is a white, light, 
tasteless and odorless powder, almost insoluble in water. The filtered emul- 
sion gives a liquid with a slight alkaline reaction, containing small traces of 
chloride of sodium. The product is composed qualitatively of magnesium 
and oxygen. It contains 7.15 per cent, of active oxygen, which corresponds 
to 25 per cent, of magnesium peroxide. Extogan is a light, slightly yel- 
lowish, tasteless, odorless powder. It is absolutely insoluble in water. It 
contains traces of sodium chloride. Its qualitative composition is zinc and 
oxygen. It contains 9.08 per cent, of active oxygen, corresponding to 55 
per cent, of zinc peroxide. Although no clinical work has yet been done 
upon these drugs, it is believed that they will interest experimenters. Zinc 
peroxide (extog;an), intended for internai use, contains in a latent state, so 
to speak, oxygenated water. The physician can convert it into its active 
state on the wound or diseased epidermis, and can regulate its quantitative 
production. To produce this oxygenated water, tartaric acid would seem to 
be the best agent. Three parts of zinc peroxide and four parts of tartaric 
acid will produce oxygenated water at 100 per cent. Clinical experience 
ought to show that active oxygenated water thus locally generated should 
have a much stronger bactericidal and cicatrizing effect than ordinary 
oxygenated water. Magnesium peroxide (hopogan) is intended for internal 
use ; the maximum dose is yet to be determined clinically, but it is thought 
that one and one-half grammes of pure magnesium peroxide or six and one- 
half grammes of hopogan in the scale of 25 per cent, of peroxide would 
present no danger. Once in the stomach, magnesium peroxide is decom- 
posed by the normal or abnormal gastric juice and the oxygen liberated, 
which, in the case of abnormal condition, probably attacks the products of 
butyric acid fermentation. However this may be, it must he remembered 
that the decomposition of magnesium peroxide in the stomach is always 
accomplished by an appreciable local rise of temperature. The practical 
value of these drugs Is still to be determined by laboratory and clinical 
experiment. It should be mentioned that the iodides, under the action of 
magnesium peroxide, give forth iodine, which will make it possible as in no 
other way to produce iodine in the nascent stage in a quantity that can be 
exactly calculated in advance . — Ze Progrts Medical, 1903, vol. xvii. p. '19. 
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A Study of Tul}erculin.— Dr. F. M. Pottrnger, in reviewing the status 
of knowledge concerning tuberculosis when Koch made his discovery, makes 
the distinction that tuberculin was claimed by Koch to be a cure in early 
cases of tuberculosis, not in consumption. Along this line he has made a 
study of tuberculin and allied products, with reference to their action and 
the proper method of administration. He states that the sanitarium is the 
ideal place for treating patients by culture products, and that the physician 
who would use them successfully in general practice must be not only a 
great, good, general practitioner, but have a thorough knowledge of the 
pathology, diagnosis, and clinical course of tuberculosis, and understand the 
proper application of the remedy. He suggests that the patient about to 
be treated by culture products should be under careful supervision for two 
days, with a two-hour temperature chart. Suitable places for giving the 
injection are the loose tissue between the scapula?, over the chest, below the 
clavicles, and in the helly of the triceps. The effects produced depend on 
the amount of dosage, being slight in .small doses, and showing three or 
four degrees of temperature in large doses. There may be weakness, aching, 
and nausea, and a severe local reaction. The remedies, by stimulating the 
tissue, cause resolution to hasten, and also produce immunity. Though 
chiefly of value in early stages, they benefit areas of recent extension that 
are purely tuberculous in advanced cases. Old tuberculin (Koch) is seldom 
used, but when it is the initial dose should be small, one one-hundredth to 
one-tenth of a milligramme. The new tuberculin T, R. (Koch) has for an 
initial dose one one-thousandth to one five-hundredth milligramme, injec- 
tions to be repeated every day at first, doubling the preceding dose till one- 
tenth of a milligramme is reached. Purified tuberculin (von Ruck) has for 
the initial dose one-tenth of a cubic centimetre, to be increased every other 
day by one-tenth of a cubic centimetre until five-tenths of a cubic centimetre 
is given. Watery extract of tubercle bacilli (von Ruck) have the advantage 
over T. R. of being stable. The administration is begun by using one-tenth 
of a cubic centimetre and increased according to susceptibility as in the 
other products. A slight rise of temperature during administration is not 
to be disregarded. If there are infiltrations in the larynx the local reaction, 
which, detected upon laryngoscopic examination, serves as an excellent 
guide to dosage. A distinctive feature that makes the rise of temperature 
caused by the remedy is that the elevation stops on its withdrawal. The 
author finds that by using culture products in addition to the nutritious food, 
fresh air, rest, exercise, and hydrotherapeutic measures, 20 per cent, more 
patients are cured than when these remedies are admitted . — Therapeutic 
Gazette, 1903, vol. xxvii. p. 12. 

Hyoscine for the Morphine Disease. — Dr. R. C. Rosexberger reports 
an interesting history of a confirmed taker of morphine. The patient during 
eleven years had used the drug, and his regular dosage was from 30 to 60 
grains a day. The immediate urgency for treatment was an acute maniacal 
attack. The morphine was withdrawn and xou grain doses of hyoscine 
hydrobromate administered every hour. After twenty-five days the patient 
made a complete recovery, and has remained free from the use of the drug 
for eleven months . — Medical News, 1902, vol. Ixxxi, p. 1013. 
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OBSTETRICS, 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OP OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE ; PROFESSOR OF OBSTETRICS AND 
DISEASES OF INFANCY IN THE PHILADELPHIA POLYCLINIC; CLINICAL PROFF^SSOR 
OF DISEASES OF CHILDREN IN THE WOMAN’S MEDICAL COLLEGE ; VISITING 
OBSTETRICIAN TO THE PHILADELPHIA HOSPITAL, ETC. 


Hydatid MoIb. — In the Journal of Obstetrics of the British Empire, Novem- 
ber, 1902, Hart contributes an interesting paper upon this subject. He 
considers, first, the structure of the early normal villus, and draws attention 
to the relative position of Langban’s layer and of the syncytium, and also 
Nitabueb’s fibrin layer. He believes that both the layers covering the 
villus are foetal and ectodermic in origin. He calls attention to the fact that 
the syncytium and Langbau’s layer have no coagulating action on the 
blood. He believes that normally the early villus has this double epithelial 
covering, Langban’s layer, and syncytium. These can absorb decidual tissue 
by penetration, and can pass into bloodvessels without coagulating- the 
blood. Normally their progress is limited by the fibrin layer known as 
Nitabuch’s fibrin layer. The epithelial mantle and connective tissue core, 
which approximates Wharton’s jelly in structure, differentiate in the normal 
placenta, the syncytium thinning andXiangban’s layer flattening, while the 
connective tissue becomes more fibrous. He estimates that hydatid mole 
is rare and that in microscopic structure the most notable condition found 
is the change in the epithelial covering. 

The clinical features of hydatid mole consist in the watery or blood- 
tinged discharge, the enlarged uterus with discharge of vesicles, and the 
uterine tumor unfixed. Hydatid mole is rarely found in the tube or in the 
paravaginal tissue. 

Hart estimates that in .about one-half of recorded cases of syncytioma 
malignum hydatid mole has preceded the malignant growth. He does not 
believe that in ordinary cases microscopic examin.ation of a given specimen 
can determine whether a mole will be followed by deciduoma malignum or 
not. He is, however, in favor of curetting patients who have had hydatid 
mole and in whom the uterus remains enlarged, and of carefully examining 
the scrapings. Should suspicious tissue be found, it will be safer to remove 
the uterus. 


The Fcetal and Maternal Blood Serum. — Halban and Landsteiner 
have made a series of experiments upon the serum of maternal and fcetal 
blood in the Anatomical Institute at Vienna. Their conclusions are as 
follows : There is a marked difference in the reaction of maternal and fcetal 
blood in several respects. The serum of the mother’s blood requires a larger 
number of corpuscles to undergo solution than does that of the foetus. The 
serum of the mother’s blood agglutinates blood corpuscles much more 
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actively tlian does tliat of tlie foetus. It lias also a stronger action against 
bacteria and against the process of fermentation. It is also more potent as 
an antitoxin, and is a more potent agent as an immunizing serum. The 
active principles of blood serum seem to be present in tbe blood of tbe foetus, 
but not to be well developed nor to be active. The deficient development of 
blood serum in the newborn explains the susceptibility of infants to infec- 
tion. It would be of interest and practical importance to ascertain at what 
period of extra-uterine life infantile serum becomes active, and how such 
a result could be brought about. 


Intraperitoneal Hemorrhage and Ectopic Gestation,— In the Journal 
of Obstetrics of the British Empire, November, 1902, Cullingwobth pub- 
lishes his lecture upon this subject. The purpose of his lecture is to call 
attention to the essential points of diagnosis in these cases. 

He first describes the symptoms in a case of intraperitoneal hemorrhage 
following the rupture of an ectopic gestation. He considers the following 
diagnostic points in these cases as of especial v.alue : 

1. The fact that at the moment of attack the patient was in her usual 
health. This renders it improbable that the hemorrhage was the result, of 
previous chronic disease. 

2. Gradually increasing pallor of the patient and the gradually rising 
pulse rate without rise of temperature. 

3. The extreme tenderness of the abdomen. 

' 4. Evidence of derangement of menstruation. For such a condition he 
believes immediate operation imperative. 

In considering pelvic hematocele he believes the majority of cases due to 
ruptured ectopic gestation. Irregular hemorrhages and pain are almost 
equally constant symptoms. The appearances of decidua in the vaginal 
discharges may escape observation. Faintness, nausea and vomiting, rise 
of temperature, and retention of urine are less constant symptoms of 
secondary importance. As regards the physical signs of hematocele, an 
irregular, tender, fixed swelling behind the uterus, pushing that organ 
forward and to one side, is the condition usually present. The tumor bulges 
into the rectum and extends laterally into one or other of the pelvic fossre. 
When much blood is effused tbe swelling may reach upward into the 
abdomen, often higher than the fundus uteri, and sometimes nearly to the 
umbilicus. At first the outline of the swelling is difficult to make out, 
owing to the general abdominal distention, the rigidity of the muscles, and 
great tenderness. In a few days these conditions are altered and the parts 
are more relaxed. The uterus is usually a little enlarged, displaced forward, 
and adherent posteriorly. Irregular hardness is felt in the tumor, caused 
by the adherent pelvic viscera. At times Douglas’ cul-de-sac is empty, and 
the swelling is entirely at the aides. 

Pelvic hematocele must be distinguished from retroversion of the gravid 
uterus, ordinary abortion, inflammation of the uterine appendages, with or 
without a new growth, or an unsuspected ovarian cyst, with sudden twisting 
of the pedicle. It may be differentiated from a retroverted uterus by the 
consistence and by the rhythmic contractions of the pregnant uterus. It is 
evident that an effort to replace a hematocele under the supposition that 
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it is a retroverted pregnant uterus may result in its rupture and in fresli 
and extensive hemorrliage. 

In distinguisliing pelvic hematocele from ordinary abortion there is with 
ordinary abortion very free hemorrhage and the passage of clots, while with 
ectopic gestation and hematocele there is seldom much bleeding, and clots 
are not discharged. 

All physicians of wide experience have met cases in which it was abso- 
lutely impossible to clearly distinguish between ruptured ectopic gestation 
and hematocele or inflammatory disease of the uterine appendages. Fortu- 
nately a condition sufliciently severe to justify abdominal section in either 
case should be dealt with by section, and so there can be no reasonable 
doubt regarding the best course of treatment. 

These remarks apply to torsion of the pedicle in ovarian cyst which had 
not been diagnosed. In an)' obscure condition in which the symptoms 
indicate a grave lesion, abdominal section is safer than continued uncer- 
tainty, with possiblj" concealed hemorrhage. 

In discussing how it is that the ectopic ovum causes hemorrhage, Cul- 
lingworth calls attention to our modern knowledge regarding the embedding 
of the ovum, which explains the tendencj' to perforation of the tube and to 
a continuation of the hemorrhage unless the tube be removed. 


GYNECOLOGY. 


UNDER THE CHARGE OF 

HENRY C. COE, M.D., 

OF KEW TORE. 

ASSISTED BY 

WILLIAM E. STUDDIFORD, M.D. 


Surgical Treatment of Parametric Cicatrices. — O tt {Journ, ahusch. i 
shensh. Colanej. ; Ceniralblad fur Gynakologie, i902, No. 32) while believing 
that pelvic massage is the best tre.atment for old indurations in tbe broad 
ligaments, has found that some cases are only relieved by operation. The 
object aimed at should be the complete division of all cicatricial bands, with 
suture of the wound in the direction opposite to its long axis, in order to 
prevent subsequent contraction. The greatest care is necessary while work- 
ing in the broad ligaments in order to avoid injury to the vessels and 
ureters. It may be necessary to catheterize the latter as a preliminary step. 

The writer has usually obtained union by first intention, but when the 
wounds heal by granulation, as shown by the persistence of the cicatricial 
bands, early massage is indicated. 

Results of Myomectomy and Castration.— Sauer in his inaugural dis- 
sertation {Centralblait fur Gynakologie, 1902, No. 34) analyzes 104 cases, in- 
cluding 62 abdominal sections, 21 vaginal hysterectomies, and 21 castrations 
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for fibroids. Supravaginal amputation was performed in all but one of the 
laparotomies. All the cases of myomectomy and hysteromyomectomy were 
followed by satisfactory results. As a rule, tlie tumor diminislied in size 
after removal of tbe ovaries. Climacteric disturbances were rare after total 
extirpation of the uterus, whether the adne^im were left or not. They were 
common after castration and supravaginal amputation. No psychical dis- 
turbances were noted. 


Tbe Relation of Dyspepsia to Pelvic Disease.— Soi^imeb {Centralblait 
fur Innere Mcdicin, 1902, No. 2) made a careful study of twenty-three cases 
of functional stomach trouble, with a view to deciding the question of their 
reflex origin. General relaxation of the abdominal viscera and uterine dis- 
placements were commonly present. Hyperohlorhydria was most frequently 
noted. In only two cases was improvement in the pelvic condition followed 
by relief of tbe gastric symptoms. In one instance, on tbe conttary .replace- 
ment of a retroverted uterus increased the dyspepsia. In conclusion, the 
writer states that no connection could be traced between the pelvic trouble 
and the secretory disturbances. 


Sounding of tbe Tubes. — Ahufeud {Ceniralblait fur Gynakologie, 1902, 
No. 41) reaffirms his opinion that in certain cases in which the sound 
appears to have perforated the uterine wall it is really introduced into a 
Fallopian tube. He adds the following case to five others previously re- 
ported : A nullipara, aged twenty years, bad a movable retroflexion. A 
sound was introduced, two and four-fifth inches, until it touched the fundus 
uteri. On turning the point toward the left corner it slipped in one and 
one-fifth inches farther without meeting any resistance. The same phe- 
nomenon was carefully noted later with the patient under anmsthesia. Three 
weeks after ventrofixation was performed, when the tube was found to be 
of normal calibre and no evidence of any old or recent lesion of the uterus 
could be found, hence there could have been no perforation. 


Lymphosarcoma of tbe Uterus. — Wagner {Centralblatt fur Gynukologie, 
1903, No. 43) reports a case of this rare uterine neoplasm removed by autopsy 
from a woman, aged sixty-two years. The entire uterus, tubes, parametria, 
and pelvic and inguinal glands were involved. According to Kundrat, who 
examined tbe specimen, the disease must have begun in the lymphoid tissue 
of the endometrium and extended to the muscular layers. The fact that 
only three cases of lymphosarcoma of the uterus have been described, is 
explained by the fact that pre-existing lymphoid tissue is rarely developed 
in this organ. 

This form of neoplasm does not show the same tendency to retrograde 
metamorphosis and suppuration as cancer. It is beyond the reach of 
surgery. 


Profuse Hemorrhage from a Ruptured Ovisac — Gottschalk; {Central- 
blatt filr Gyndkologie, 1903, No. 49) reports a case of intraperitoneal hemor- 
rhage in which he removed from the abdominal cavity a clot, in the centre 
of which was an ovum the size of a pea, with typical chorionic villi and two 

. VOL. 125 , NO. 5 .— MAY, 1903 . 60 



924 


'PROGRESS OP MEDICAL SCIENCE. 


normal linibrifB. A ruptured Graffian follicle was found surrounded by 
enormously dilated bloodvessels, the same as those at a placental site. No 
villi were found in the follicle. It wms evident that there was an active 
hypera3mia and vascular dilatation in the neighborhood of the ruptured 
follicle. The corresponding Fallopian tube was normal, except that the two 
fimbriaj found in the clot were missing. According to the writer, as well as 
in the opinion of his colleagues, the case was one of true ovarian pregnancy. 


Extirpation of the Uterus and Vagina for Procidentia.— Miranda 
(A?’c/i. di Osf. e Gin.; Ceniralblatt fiir Gyndhologk, 1903, No. 49) adds the 
following case to twelve already reported by different operators: The 
patient, aged sixty-three years, had had complete procidentia for twenty 
years. A circular incision was carried around the vulva and two vaginal 
flaps were formed by making vertical incisions anteriorly and posteriorly. 
The cul-de-sac of Douglas was opened and the peritoneum wms sutured to 
the edge of the skin. The bladder was then separated, the uterus removed, 
and the peritoneal opening was closed. The patient made a good recovery. 

Pruritus Vulvse.— Seeligjiann {Deutsche mcd. Woehenschrift, 1902, No. 9) 
believes that he has found the cause of this affection (excluding cases due 
to acid secretions, diabetes, masturbation, etc.) in the shape of a diplococcus 
resembling the gonococcus in shape and appearance. His treatment con- 
sists in applications of guaiacol vasogcn in 10 per cent, solution, which may 
be increased to 15 or 20 per cent. It is applied in compresses at bedtime 
for several nights, and seldom fails to give relief. If there is a return of 
the itching one or two applications seldom fail to effect a cure. 

Urethral Caruncles. — Lange {Zeitschrift /Ur Geb. u. Gijn., Band xlviii.. 
Heft 1) examined 1000 patients with especial reference to the presence of 
so-called urethral caruncle, and found only 58, undoubted cases, in all of 
which the growth was excised and examined microscopically. In 20 cases 
the tumor was a telangiectatic mucous polypus, in 19 granuloma, and in 19 
papillary polypus. The term angioma is incorrect as applied to caruncle. 
The etiology is obscure, though gonorrhoea is undoubtedly a cause of granu- 
loma, and gaping of the meatus in old women may sometimes account for 
the development of papillary mucous polypi. 

These caruncles contain numerous glands, and are distinguished micro- 
scopically from prolapse of the urethra by the absence of columnar and 
transitional epithelium on their surface. By themselves caruncles are pain- 
less, the pain accompanying them being due to chronic urethritis, prolapse, 
or insertion of the pedicle high up in the urethra. 

Atrophy of the Uterine Mucosa. — Volk {Ceniralblatt fiir Oyndhologie, 
1902, No. 51) reports the case of a young married woman whose menstrua- 
tion began at seventeen and continued to be scanty and irregular, but pain- 
less, until her marriage, at twenty-two. She was first examined in 
September, her last period being in February, when she was told that she 
was four months pregnant, and the diagnosis of pregnancy was confirmed by 
another physician two months later, though foetal movements and heart 
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sounds were absent. Later the diagnosis of uterine fibroid was made, and 
the tumor (an interstitial growth) was removed, and an examination of the 
enlarged uterine cavity showed that it rvas entirely devoid of mucous mem- 
brane. Under the microscope the mucosa appeared to have been replaced 
by loose connective tissue infiltrated with round cells. Near the surface 
of this cell were isolated cells of an epithelioid tj'pe, with indistinct outlines 
and protoplasm, 'which took a faint stain with eosin. There was no trace of 
true epithelium or glands. The muscular layers were unchanged. The 
ovaries contained numerous dilated lymph spaces lined with endothelium, 
a few follicles, and numerous corpora fibrosa. 

The condition of the mucosa accounted, in the writer’s opinion, for the 
absence of bleeding. The atrophy might be explained by the stretching 
of the endometrium due to mpid growth of the tumor, as there was no 
evidence of any inflammatory process. The persistence of ovulation with- 
out accompanying menstruation or menstrual molimena was interesting. 
The fact that the patient had scarlet fever in childhood may account for 
the beginning of the atrophic process. 

Primary Cancer of the Fallopian Tube.— G raeme {Centralblatt fur 
Gymkologie, 1902, No. 51) adds the following case to the fifty-two collected 
by Zangemeister : A nullipara, aged fifty-one years, came to the clinic 
with a metrorrhagia of six weeks’ standing. She complained only of gradual 
loss of health and vesical tenesmus. The uterus was retroflexed, and a mass, 
the size of the fist, was felt behind it. She refused operation, and improved 
under palliative treatment continued for four months. She was then lost 
sight of from May, 1900, until February, 1902, during which time she was 
in good health, when she had an attack of abdominal pain with intestinal 
obstruction. On examination, the tumor previously felt (originally diag- 
nosed as an enlarged tube, possibly malignant) was unchanged, but at the 
right horn of the uterus was discovered a tumor larger than a child’s head. 
On opening the abdomen an intraligamentary ovarian cystoma was found 
on the right side, while on the left was a tube the size of the fist, which 
closely r&embled a hydrosalpinx. On section the sac was filled with 
papillary growths rich in bloodvessels, which were shown microscopically 
to be malignant. The muscular wall of the tube was invaded, but not per- 
forated at any point. 

The writer believes that the papillary carcinoma was undoubtedly present 
two years and a half before, when he first examined the patient, as shown 
by the presence of the sanguineous discharge which had then awakened his 
suspicions, the stoppage of the flow being due to closure of the uterine 
ostium. The patient was in good health eight months after operation, so 
that it was fair to infer that no metastases had taken place. 

The writer thinks that although, as in the case reported, papillary cancer 
of the tubes is sometimes relatively benign in character, it is not safe to delay 
operation on account of the absence of symptoms. Every enlarged tube, 
not of probably gonorrhoeal or infectious origin, which does not diminish 
considerably in size under palliative treatment, should be removed. The 
reason why recurrence has been so common after the extirpation of cancer- 
ous tubes is doubtless due to delayed operation. 
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DISEASES OF THE LARYNX AND OONTIGXTOUS 

STRUCTURES. 


UNDER THE CHARGE OF 

J. SOLIS-COHEN, M.D., 

OF PHILADEtPHIA, 


Saddle-Tjack Nose. — Dr. Joseph A. M. Smuru, of Philadelphia, reports 
{American ilfecffciae, January 31, 1903) and illustrates a case of success in 
subcutaneous injections of solidifying oils to correct a saddle-back nose. 
He explains his method in detail as the result of more than four years’ 
experimentation with injections of paraffin. 


Primary Nasal Diphtheria.— Dr. Helot, of Rouen, reports {Annales des 
Maladies de V Oreille, du Larynx, du Nez el du Pharynx, January, 1903) two 
out of a number of cases of observations of primary nasal diphtheria. He 
states that the infrequency of this malady is only apparent .among cases 
passing unrecognized in the absence of constitutional symptoms. 

Dr. Helot has observed several cases of primary nasal diphtheria without 
propagation to either larynx or pharynx, the affection in some instances 
remaining localized in a single nasal passage. Of the two cases reported, 
one was an example of toxic diphtheritic fibrinous rhinitis, .and the other 
of diphtheritic fibrinous rhinitis without general symptoms. The exact 
clinical diagnosis, it is stated, cannot bemade without bacteriological culture. 


Parotiditis. — Dr. Douglas Symmers, of Philadelphia, contributes an 
illustrated paper {American Medicine, January 31, 1903) on the " Chronic 
Bilateral Parotiditis among the Insane, with a Detailed Account of Five 
Cases.” Each of these cases, it is shown, has seversil points in common 
with the others. All were above thirty years of age, and exhibited more or 
less stigmata of degeneration. Three were almost unquestionably syphilitic, 
and, with the exception of one case, nephritis had been proved to exist or 
was strongly suspected. Dr. Symmers refers to Dr. Kyle’s opinion that 
substances in the saliva may be causative of certain enlargements of the 
thyroid glands, and deems it quite probable that certain cases of syphilis, 
nephritis, and other morbid conditions are attended by the elaboration of 
irritant substances in the saliva which bear the selective affinity for the 
structures of the parotid glands. 

Removal of an Accessory Thyroid Tumor at the Base of the Tongue. 
— Dr. Randolph Winslow, Professor of Surgery in the University of 
Maryland {American 3fedicine, December 13, 1902), removed a thyroid tumor 
from the base of the tongue of a girl, aged seventeen years, through an 
external incision made in the median line from the chin to the hyoid bone, 
cutting through the mylohyoid muscle and separating the geniohyoid and 
geniohyoglossi muscles until the base of the tumor was reached, whence it 
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was enucleated with the aid of an assistant’s fingers in the mouth, pressing 
the tumor down. The covering mucous membrane was removed througli 
the wound with scissors, leaving a large opening communicating with the 
mouth. This was closed with catgut, as were tlie separated muscles, and the 
skin incision was sutured with a subcutaneous silk-worm-gut strand. Heal- 
ing took place by first intention. The growth was about one-half the size 
of a hen’s egg, and its thyroid character was demonstrated by microscopic 
inspection. Some general remarks and a bibliography conclude the article. 


Primary Tuberculosis of the Tongue. — In an illustrated paper on “ The 
Early Appearances, Diagnosis, and Treatment of Tuberculosis of the Upper 
Air Tract” {Journal of the American Medical Associaiion , February 21, 1903), 
Dr. Walter F. Chappell, of New A'^ork, reports a case of presumptive 
primary tuberculosis of the tongue which preceded by two years any dis- 
coverable evidence of pulmonary tuberculosis. 


Foreign Bodies (Coins) in the OEsophagus of Infants. — Prop. Pierre 
Sebileah, of the Hospital Larboisiere, contributes {Annalcs cles Maladies de 
I’ Oreille, du Larynx, du Nez et du Pharynx, J anuary, 1903) an article on 
external msophagotomy in the infant for the extraction of coins in which he 
emphasizes several points to which we desire to call attention. In most of 
these cases radiography revealed the positions of the coins transversely 
impacted at the upper constriction of the oesophagus. In one case out of 
the five reported, and in which the oesophagus was larger, the coin had 
passed the first constriction and had become engaged in the thorax in the 
second constriction, about the level of the bronchial root of the lung. Four 
of these cases were successfully operated upon. In all of them it was found 
that the lesions in the oesophagus w'ere confined to the lateral walls which 
had been subjected to pressure. 

In a child, aged three years, in whom a sou-piece had remained for 
twenty-five days, solid adhesions had become established between the 
0330phagu8 and the walls of the primitive carotid artery. These adhesions 
had occupied the extent of a centimetre, and were a little above the foreign 
body, which had probably been forced down some two centimetres by con- 
tractions of the canal and the force of the alimentary bolus upon the 
thinned walls at point of impact. The walls of the adhesions were very 
thin, reduced to a single mucous covering, and confounded with the peri- 
oasophageal conjunctive tissue. 

In a child, aged three years, who had swallowed a five-centime-piece five 
weeks before the operation, the lesions were identibal, but a little less 
advanced. In a child, aged two years, in whom a five-centime-piece had 
been in position but ten days, the lateral peri-oesophagitis was still less 
advanced, but of the same nature. The oesophageal wall was unrecognizable, 
extraordinarily friable, and enclosed in a sort of reddish, inflammatory mass 
which extended from the median line to the vessels. Another point made 
IS that skiagraphy should supersede the exploratory procedures with oesopha- 
geal probes and extractors. When the operation is not performed imme- 
diately after the location of the foreign body a final skiagraphy should be 
made immediately before the operation. In one instance in which radiog- 
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rapliy revealed the coin in the thorax and in front of the third and fourth 
dorsal vertebraj, the cesophagotomy was practised the following morning, 
but it was impossible to find the foreign body, and tlie wound had to be 
closed. The child was immediately re-radiographed, and the coin was dis- 
covered to have descended into the abdomen. 

There are a number of other interesting points in this paper, chiefly of 
surgical interest. 

Falsetto Voice. — A paper on “ The Falsetto Voice; Origin and Respira- 
tory Treatment ; Dental Irregularities,” is contributed by Du. Marcei. 
Natier, of Paris, to the February number of The Laryngoscope. This has 
reference to the falsetto or sometimes called eunuchoid voice of male 
adolescents and adults. Dr. Natier recognizes that the condition is refer- 
able to a profound disturbance of the respiratory function, and illustrates 
his contention by a series of tracings of the respiration during those ordi- 
nary phases and during the emission of vocal sounds. He .agrees with the 
majority of observers that respiratory gymnastics constitute the most 
efficacious and most rapid plan of treatment. 

[The collator has for many years found that the habit of speaking in this 
peculiar voice can be broken by teaching the individual to speak with dis- 
tended abdomen. This distention of the abdomen forces the diaphragm 
downward, lengthens the column of air in the trachea and larynx, and 
thus lowers the pitch of the voice. It is difficult to speak in a falsetto voice 
when the abdomen is thus distended.] 

Sarcoma of the Maxillary Sinus.— Prof. Joseph S. Gibb, of Philadel- 
phia, reports {Journal of (he American Medical Associalion, February 21, 1903) 
a case of sarcoma of the maxillary sinus in which excision of the jaw was 
practised and on which he takes occasion to make a few general remarks. 
In this instance the rapidity of the growth was unusual. In six weeks from 
the time of the first manifestation of the disease the entire antrum, with a 
large portion of the left nasal chamber, was filled with the new-growth. 
Degeneration and liquefaction of the growth had taken place, and the 
osseous tissues were involved from pressure and absorption. After a first 
operation, which was the incomplete excision of the upper jaw, recurrence 
was noticed in seventeen days, and in four weeks’ time the entire cavity 
became filled and the growth projected into the mouth. In a second opera- 
tion the external carotid artery was then ligated and the upper jaw com- 
pletely excised. The patient reacted well, and had shown no evidence of 
recurrence at the time of the report. 

" Lupus of the Epiglottis. — D r. Talbot E. Chambers, of Jersey City, 
N. J., reports {The Laryngoscope, February, 1903) a case of excision of the 
epiglottis for lupus in a Swedish girl, aged twenty-one years. Under chloro- 
form vaporized by oxygen gas the excision was performed with a so-called 
Brandigee adenoid forceps, and adrenalin was swabbed in the wound to 
control the bleeding. Under the free apiJlications of cocaine and adrenalin 
twelve days later a small lump of tumor was excised with the same forceps 
from the right epiglotto-tonsillar membrane. 

A r6sum6 of a few recorded cases in the literature accompanies the report. 
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OTOLOGY, 


tTNDER THE CHAEQE OF 

CLAEENOE J. BLAKE, M.D., 

OF BOSTON, MASS., 

PKOFESSOB OF OTOLOGY, HARVABB UNIVERSITY. 

ASSISTED BY 

E. A. CROCKETT, M.D., PHILIP HAMMOND, M.D., E. DeWOLF 
WALES, M.D., AND WALTER A. LeCOMPTE, M.D. 


Contribution to tlie Bacteriology of Otitis of Measles. — Albesheih, 
of Berlin. Sclieibe, tbrough experiments by cultures and inoculations, always 
found pyogenic organisms in tlie secretions after paracentesis. Most frequent 
in pure cultures were streptococci, half as frequent were staphylococci albi, 
and somewhat rarer staphylococcus aureus. Sweigerhofer found in two cases 
streptococci pyogenes and staphylococcus aureus by culture and inoculation, 
besides, microscopically, streptococci six times, once together with staphylo- 
cocci; likewise microscopically Moos got streptococci. Netter found the 
same ; likewise in a lethal pycemic case staphylococcus aureus and two kinds 
of bacilli. Zaufal cultivated — whether in pure cultures is not stated — staphy- 
lococcus aureus once. Wolff found the pneumococcus pure once, twice 
staphylococcus and streptococcus. Williams and Councilman obtained diph- 
theria bacilli in two cases of rubeola in which the throat was free. 

To these cases Albesheim adds five cases. Paracentesis was done by a 
needle sterilized in the flame or with the galvanocautery point. Cultures 
were made in gelatin and agar-agar tubes. Then the contents of these tubes 
were poured into Petri dishes. In one case he used the water of condensa- 
tion method. The gelatin plates were kept at room temperature ; the agar- 
agar plates in the thermostat, 37° C. From the dishes existing colonies 
were carried over to agar-slants, and from these to another dish to get pure 
cultures. The biological characteristics were studied by observations on 
different medias and animal inoculations were made. Two smear prepara- 
tions were made in each case ; one stained by methylene-blue or fuchsin, the 
other by Gram’s method. 

To sum up ; He found streptococcus once in pure culture ; once the staphy- 
lococcus albus. Once the streptococcus was associated microscopically with 
a bacillus which could not be demonstrated through culture experiments. 
Once staphylococcus albus, together with a bacillus, were seen on a smear, 
but the bacteria could not be cultivated. The same picture occurred again 
with staphylococcus albus. The bacilli of this last case of mixed injection 
could be cultivated. The bacilli were small, with rounded ends, motile, and 
generally took the basic aniline colors well, and were intensely colored by 
Gram’s. Flagella could not be demonstrated. The bacilli grew at room 
temperature and in the thermostat 37° C.; in the latter faster. On gelatin 
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plates it formed small white round colonies after three to twenty-four 
hours, causing shell-shaped liquefaction. Microscopically the superficial 
as well as the deep colonies appear rounded or whetstone like, have a 
thin border, and are finely granular. In the gelatin stab they form a thick 
white thread; on the surface a lardaccous, whitish coating. Here also 
liquefaction begins in from three to twenty-four hours. After some days 
the whole tube became filled with a cloudy liquid, .at the bottom of which 
lay a compact white mass and a thin skin floating on the surface. On 
agar the growth is similar to that on gelatin. In grape-sugar agar gas 
formation failed. Bouillon was clouded in twenty-four hours, forming a 
cloudy sediment; after four days a delicate membrane was seen on the sur- 
face. Milk was not coagulated. The bacillus is not pathogenic for mice. 
Albesheira could not identify these bacteria, but they can he classified in the 
group of Migula . — Archiv f. Ohrenheilktindc, 1901, Bd. liii., S, 87-99. 


Neuroses and Mastoid Operations.— Muller {Arch. /. Ohrenheilhunde, 
Bd. liv., Heft 3 and 4) reports ten cases of chronic purulent middle-ear inflam- 
mation in which the radical operation was performed. In all of the cases a 
complicating neurosis was present. Two cases were complicated with epi- 
lepsy, one with chorea, one with hystero-epilepsy, four with hysteria, one 
with menstrual dementia, and one with multiple sclerosis. (The last case 
the author admits is not a neurosis.) 

In one case, that complicated with chorea, apparently a permanent cure of 
the complication followed the operation immediately. In the other cases an 
improvement in the symptoms of the complicating disease took place. The 
improvement, however, was only temporary in a large proportion. Muller 
does not believe that the various neuroses were causally connected with the 
ear trouble, for in all of the cases the ear trouble antedated by years the 
nervous disease; moreover, the improvement followed immediately upon the 
operation when the ear trouble was far from healed.- The improvement 
should, according to Muller, be ascribed to the mastoid operation itself, and 
he proposes as causal factors : 

1. The narcosis and shock of the operation. 

2. The loss of blood during the operation. 

3. The influence of the after-treatment. 

By the narcosis and shock of the operation Muller conceives that the 
general organism and psychical nature are upset to an extent sufiicient to 
throw the neurosis temporarily in the background. More importance is 
attached to the last two factors — namely, the loss of blood and the after- 
treatment. Since in all the operations the dura was exposed over a greater 
or less extent, the effect of both the loss of blood and of the after-treatment 
is to alter the blood supply to the brain substance. Together with the change 
in the blood supply goes a change in the nourishment, and therefore function 
of the nervous elements. 
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A Case of Favus of the Scrotum Co-existing with Ringworm of the 
Thigh, Giving Identical Trichophyton-like Cultures. — Mewborn {Journal 
of Cutaneous Diseases, January, 1903) reports the case of a mulatto, aged 
tweaty-two years, who had a palm-sized, red, scaly, sharply- defined patch 
with a papulo-vesicular border in the genito crural region, and several 
smaller scaly patches in the right inguinal region on the abdomen, the 
huttochs, and in both axillae. At the same time, on the anterior surface of 
the scrotum there was a chain of typical favus cups presenting the usual 
features. Microscopic examination of the scrapings from the scaly patches 
showed a fungus presenting the features of the trichophyton, while the favus 
cups presented an entirely different picture, corresponding to the types of 
fungus found in favus of the scalp. Cultures were made from the patches 
and from the favus cups on glucose agar, and kept at the ordinary room 
temperature. At the end of a week the growth obtained from the cups was 
indistinguishable from that made from the ringworm patch. Attempts to 
inoculate the favus cultures on the author’s arm and on mice were unsuc- 
cessful, but inoculations with the trichophyton cultures succeeded upon a 
rabbit, favus cups appearing at the end of a week. The author concludes 
from this case that the same trichophyton, on the same patient, but in differ- 
ent parts of the body, produced two clinically distinct diseases — favus and 
ringworm. 


Dermatitis Coccidioides. — Montgomery, Ryfxoged, and Morrow 
{Journal of Cutaneous Diseases, January, 1903) add a new case of this rare 
and extremely interesting affection to the small number previously reported. 
The patient, a man, aged fifty-four yeUrs, a native of Switzerland, first came 
under Dr, Montgomery’s observation in January, 1901. He was neither 
tuberculous nor syphilitic. The trouble for which he sought advice had 
begun seven years before as an enlargement of the left hand and forearm. 
These continued to enlarge, and a year later the left leg and ankle began to 
enlarge. Four years later an eruption appeared upon the chest, remains of 
which were still present, and in 1900 an eruption had appeared upon the left 
forearm and hand. There was hypertrophy of the skin and subcutaneous 
tissue of the left forearm, hand, both legs, and left foot. There was no 
apparent enlargement of the bones. Over the chest and abdomen there was 
pigmentation occurring as brown, pea-sized spots, the remains of a previous 
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papular eruption. On the left forearm and hack of the left hand there w.as 
an eruption of discrete papules, pustules, and nodules, many of the pustules 
being covered with crusts. Upon the neck there was a pustular folliculitis 
forming a boggy miiss, and the right etir presented a condition resembling an 
acute eczema. Upon the left leg there was a superficial elephantiasis with 
papillary overgrowth. 

The patient had been treated for syphilis at various times without benefit, 
and had taken iodide of potassium in increasing doses without producing any 
change in the disease. For two months he was treated with the X-rays with 
decided benefit, the pustules drying up and the nodules becoming flatter ; 
but tbis treatment had to be interrupted because of the progress of the 
internal infection. Death occurred one year after the correct diagnosis had 
been made. 

At the autopsy the suprarenal capsules were found to he much enlarged, 
the normal tissue being replaced by a friable, fairly dense, yellowish-white 
tissue. The left lung throughout its entire extent and the upper lobe of the 
right lung contained numerous bodies resembling miliary tubercles. Micro- 
scopically the tubercle-like bodies and the suprarenal capsules were found to 
consist of granulomatous tissue containing numerous giant cells and capsu- 
lated bodies, many of the latter being included in the giant-cells. The 
organism found in the disease presented a double cycle of growth, one in the 
tissues, the other on culture media, the two cycles h.aving no features in 
common. In the tissues it occurred as a sphere 3.5 to 5 microns in diameter, 
surrounded by a clear capsule, the outer wall covered with spines which 
could only be seen in the fresh specimen. The smaller cjipsules had clear or 
granular contents, the larger ones were filled with endogenous spores. Out- 
side of the body the growth w.'js that of a monJd fungus. When a sufficient 
quantity of the culture was employed intraperitoneal inoculations in the 
guinea-pig were invariably fatal. 

The Treatment of Lupus Erythematosus.— Hollander {Berliner klin- 
ische Wochenschrift, 1902, No, SO) has employed the following method of 
treatment with very satisfactory results in the severest and most unfavorable 
cases of erythematous lupus : Large doses of quinine are administered 
internally, and at the same time the diseased areas are treated locally by 
applications of tincture of iodine. After having ascertained that the patient 
lias no idiosyncrasy in regard to this drug, a half-gramme of the sulphate or 
hydrochlorate of quinine is given three times a day, and five to ten minutes 
after each dose the affected parts are thoroughly painted with iodine. This 
is continued for five or six days ; then the treatment is suspended for an 
equal period of time, until the crust produced by the iodine has fallen off. 
If the reaction is slight the dose of the quinine is increased. The result of 
this treatment is either a scar-like atrophy or a complete return of the skin 
to the normal, the latter occurring in the recent cases. In the majority of 
cases about 60 grammes of quinine are necessary to complete the cure. 

Alopecia Areata of the Moustache of Peatal Origin. — Milian (Jnnales 
de Dermatologie et de Syphiligraphie, 1902, No. 11), at a stance of the Soci6t6 
Francaise de Dermatologic et de Syphiligraphie, reported the following 



DERMATOLOGY. 


933 


interesting case of alopecia areata : A man, aged thirty-five years, who had 
suffered much, from carious teeth, of which he had a great number, presented 
a patch of alopecia areata in the mustache over the right lateral superior 
incisor. This tooth, after a severe neuralgia of both jaws, had remained very 
sensitive, and the patch of alopecia had developed over it at the same time 
that vesicles, identical in appearance with those of herpes, had appeared on 
the corresponding part of the gum. The hairs about the borders of the patch 
were easily extracted, and presented the usual appearances observed in this 
disease. The skin was thinned and presented a marked anresthesia. There 
were no other patches of alopecia. The patient was directed to have the 
mouth cleansed and the teeth looked after by a dentist, and was given qui- 
nine internally in moderate doses. Shortly after the jaws had been put in 
good condition, the sensitive incisor having been extracted, the patch of 
alopecia ceased to extend. Later, the neuralgia ceased, the sensibility of the 
skin returned, and, at the end of about four months, the plaque was com- 
pletely covered with hair. 


Mycosis Pungoides and Its Treatment by the X-rays, — Jamieson 
[British Journal of Dermatology, January, 1903) reports two new cases of this 
comparatively infrequent affection, in one of which quite remarkable results 
followed the prolonged use of the X-rays. This case began with the usual 
eczema-like patches, which were followed in time by tumors whieh ulcerated. 
Soon after coming under the author’s care treatment with the X-rays was 
begun, the exposures lasting from three to five minutes, with a soft tube at a 
distance of four inches. This treatment resulted in a steady and continuous 
shrinkage of the tumors, although new lesions appeared in the parts not 
exposed to the rays. After sixty exposures, on as many different days, all 
the tumors had disappeared. Reaction sufficiently marked to require sus- 
pension of the treatment was at no time manifest. Not only did the tumors 
disappear, but the thickened patches were also removed, and with them the 
itching. 


Acute Symmetrical Erythematous Keratodermia Caused by the 
Administration of Arsenic. — White {^British Journal of Dermatology, 
January, 1903) reports the following case: A boy, aged thirteen years, suffer- 
ing from a severe chorea, was given 4 minims of liquor arsenicalis every four 
hours, and later the dose was increased until he was taking 10 minims every 
four hours. At the end of ten days the physiological effects of the drug, 
such as conjunctivitis, coryza, white-coated tongue, became manifest. The 
drug was now stopped. Erythematous symmetrical patches then appeared 
over all the metacarpophalangeal and phalangeal joints, and the thenar and 
hypothenar eminences appeared as lemon-colored islands surrounded by ery- 
thematous rings. Erythematous zones appeared upon the flexor aspects of 
the wrists, upon the extensor surfaces of the elbows, and upon all points sub- 
jected to pressure, as the spines of the scapulae, the buttocks, and the great 
trochanters. The bony prominences of the legs and feet were similarly 
affected, and the soles presented appearances similar to those of the hands. 
All these zones were symmetrically circular, rose-pink in color, fading away 
toward the margins, which were well-defined ; they were tender to the touch, 
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and the skin was considerabl}’- thickened. Over the entire body was a scarlet 
rash resembling that of mild scarlatina. Two days later tenderness had dis- 
appeared, the affected zones became darker and began to desquamate. The 
mucous membrane of the lips also began to desquamate, and the ala; nasi were 
thickened and irritable. Two or three weeks later the patient was discharged, 
cured of his chorea, and without any trace of arsenical pigmentation Alto- 
gether the patient had taken 3.5 grains of arsenious anhj'dride. As the 
author has seen a number of similar ca.ses in children taking large doses of 
arsenic, he is of the opinion that they are commoner than is generally 
supposed. 


Erythema Scarlatiniforme Desguamativum Eecidivans.— Kramsztyk 
{Dermatologische Zeihehrift, Band ix.. Heft 3) reports three cases of this 
interesting affection, in the first two of which nine attacks occurred, and in 
the other two, two and three attacks respectively. In first attacks the diag- 
nosis between this disease and scarlatina may he difficult. The absence of 
the pharyngeal redness and the strawberry tongue characteristic of the latter 
are of great value in the difierential diagnosis, although these are occasionally 
seen in the former affection. Even such comjffications as inflammation of 
the ears and nephritis may occur, so that the only certain diagnostic feature 
is the recurrence of the eruption. The author believes that the disease is 
not a local affection of the skin, but a general infection to he classed with 
the other infectious exanthemata; it is not an erythema scarlatiniforme, hut 
a “ pseudoscarlatina recurrens.” 

Syphilitic Erythema Nodosum. — Marcuse {Archiv/iir Dermatologk %ind 
Syphilis, Band Ixiii., Heft 1) reports three cases presenting an eruption 
resembling, more or less closely, ordinary erythema nodosum, in which symp- 
toms of secondary syphilis were also present. In all three cases, besides 
many lesions which resembled opened furuncles, there were softened nodes 
like gummata, and solid ones resembling the lesions of erythema nodosum. 
Histological examination of an excised node revealed a phlebitis undergoing 
transformation into a granulation tumor presenting the characteristics of a 
gumma. The author’s conclusions, from a study of his own cases and those 
reported by other observers, are as follows : In rare .and relatively severe 
cases of syphilis an erythema nodosum-like eruption appears in those regions 
of the body for which erythema nodosum shows a preference, which, as a 
rule, should be regarded as a specific form of exanthem, and is best designated 
as a “ nodose syphilide,” as is done by the French. This nodose syphilide 
usually appears in the first year after infection and is often associated with 
other secondary skin manifestations. Its course is varied ; in some cases it 
disappears without leaving any trace ; in others softening and ulceration 
occur. On clinical grounds, as well as from pathologico-anatomical investi- 
gation, it is probable that these lesions have their origin in the subcutaneous 
veins. There are great analogies, clinically as well as anatomically, between 
this eruption and certain nodose “ tuberculides ” w'hich have their origin in 
the veins. Upon clinical grounds it is probable that this form of eruption 
must sometimes be regarded as belonging to the secondary period, sometimes 
to the tertiary, and occasionally as intermediate between the two. 
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On Changes in the Bacteriolytic Power of the Blood after Typhoid 
Vaccination, and On the Protective Value of Antityphoid Vaccination. 
—Wright {The Lancet, September 14, 1901, 715 ; Ibid., September 6, 1902) 
shows that injections of an amount of vaccine sufficient to cause a 
marked reaction are followed by a decreased bacteriolytic poiver in the 
patient’s blood against the typhoid bacilli, as can be shown in vitro, and as 
unfortunately has been shown practically by the greater susceptibility of 
such recently vaccinated patients to typhoid infection. This period of 
diminished resistance is followed by a marked increase of bacteriolytic 
power over the normal. To obviate such difficulties the author advises 
smaller doses at first, which are found to increase at once the patient’s bac- 
teriolytic power, and which may then be followed by larger doses. In his 
second paper Wright discusses the tabulated results of the thousands of 
soldiers, Avho, in the past few years, have been vaccinated against typhoid 
before going to regions of infection. He finds that the mortality and also 
the liability to infection of vaccinated over unvaccinated men is reduced 
to from two to twenty-eight fold. — F. P. G. 

The Influence of Mode of Introduction on the Preventive and Cura- 
tive Action of Tetanus Antitoxin. — Descoss and Barthelemy {Jour, 
de Physiologie et Pathologic Qencrale, 1902, vol. iv., No. 5), in experimenting 
on rabbits with a strong tetanus antitoxin, find the prevent ive dose given 
twenty-four hours before injection of tetanus toxin is equally efficacious, 
whether injected intraperitoneally, intracranially, intradurally, subcutan- 
eously, or intravenously. When the antitoxin is given twenty-four hours 
after the toxins, that is, during the beginning period of contractures, the 
mtraperitoneal injection is worthless, and the intravenous injections are 
by far the best. In the period of full tetanus, forty-eight hours after the 
toxins, the subdural method alone will save. The authors suggest from 
these results the use of the intravenous injections in cases of tetanus treated 
with antitoxin during the incubation period. — F. P. G. 


Preliminary Report of the Appearance in the Philippine Islands of a 
Disease Clinically Resembling Glanders. — R. P. Strong (Bureau of Gov- 
ernment Laboratories, Manila, 1902) discusses the fi.ndings in a malady 
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affecting liorses, and more rarely cattle, in Manila, wliicli was at first taken 
for farcy, the cutaneous form of glanders. The disease starts as a slight 
abrasion in the skin and spreads along the lymphatics, forming subse- 
quently abscesses in the glands. It ma}’’ secondarily reach the nares, but 
never occurs there primarily. It is not usually fatal. On microscopic 
examination the etiological factor is found to be a blastomyces, which is 
grown with difficulty on artificial media and will reproduce the character- 
istic lesion in monkeys. The causative organism is not to he mistaken for 
the mould fungus causing " hursattee ” in India, but is closely allied in all 
probability to the " saccharomyces farcinomosus ” described by Tokishiga 
as the cause of lymphangitis in epizootica in Japan. The treatment recom- 
mended is the cleansing of the skin with some antiseptic solution and open- 
ing of the tumors, followed by curetting and irrigation. — F. P. G. 


The Senimtherapy of Typhoid Fever.— Chantemksse {La Presse Mcdi- 
cale, 1902, vol. ii., No. 103, p. 1227) presents a carefully tabulated account 
of the percentage of mortality in cases of typhoid fever in Paris during 
twenty months, which have received the ordinary' medical treatment, includ- 
ing cold baths, in comparison with the cases treated by antityphoid serum 
and cold baths. In the General Paris Hospital the number of cases under 
ordinary treatment was 1192 with 286 deaths, that is, a mortality of 19.8 
per cent. In the Bastion hospital where the serum treatment was adopted 
the cases numbered 179, with a mortalitj' of 3.7 per cent. In the Saint 
Mandier Hospital of 151 cases treated with serum the mortality was under 
6 per cent. The disease has been of an unusual virulence during this 
period. The fatal cases at the Bastion were attributable in most cases to 
intestinal perforation. Experimental results on guinea-pigs show that the 
serum has the power of preventing and curing fatal doses of the living 
typhoid organism or of the typhoid toxines. — F. P. G. 


A Study of an Hsemolytic Complement Found in the Serum of the 
Rabbit. — Sweet {Univ. of Penna. Med. Bulletin, December, 1902, vol. xv.), 
as tbe result of a most painstaking research, comes to the following conclu- 
sion in regard to the complement in rabbit’s serum necessary to complete 
the hiemolysis of bovine erythrocytes which have been sensibilized with 
artificially produced rabbit’s immune body ; 

1. The complement content of the serum may be increased by the injec- 
tion of certain chemiotactic substances such as aleuronat and oil of turpen- 
tine. 

2. The complement is not secreted by leucocytes, but exists in the circu- 
lating plasma, 

3. It does not occur in the normal aqueous fluid of the anterior chamber 
of the eye, but is present in the transudate which fills the chamber after 
the normal aqueous fluid has been withdrawn. This newly-formed fluid 
contains no leucocytes, and the complement contained in it is due to 
abnormal pressure osmosis of the ciliary vessels owing to decreased intra- 
ocular pressure. 

4. An artificially prepared plasma contains complement. 
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5, The artificially increased natural resistance in the peritoneum of 
animals caused by previous injections of such fluids as bouillon is probably 
due to similar changed osmotic conditions which allow the passage of com- 
plement from the circulating blood. — F. P. G. ; 

The Eelationship Between Human and Bovine Tuberculosis.— J. G. 
Adami {Manchester Medical Ghronicle, March, 1902) has confessed himself to 
be of an open mind on many of the points involved in this discussion, which 
was brought to a height by Koch’s rather startling paper before the London 
Congress of Tuberculosis in 1901 ; but after a full and judicious review of 
the work of others, and from his own experience, he ventures pretty definite 
conclusions on the more important points in question. 

Bovine tuberculosis cau be and usually is transmitted from cattle to cattle 
by inhalation or contamination of the various discharges. Human tubercu- 
losis is likewise transmissible to cattle, but is not markedly virulent except 
as a mixed infection. Certain breeds of swine seem to show more marked 
susceptibility than others to this form of infection. 

Human tuberculosis is usually transmitted from man to man, and the 
organisms of human tuberculosis vary somewhat culturally and pathogeni- 
cally from the bovine variety, but not to the point that w'e should be justified 
in regarding the two as different species. 

Bovine tuberculosis may be transmitted from cattle to man either through 
wounds or through the alimentary canal by food, the latter form of infection 
being almost entirely limited to children. Milk infections probably take 
place only in cases of advanced disease in animals in which large numbers 
of bacilli are present. Animals showing either physieal signs of tuberculosis 
or reaction to tuberculin should be killed. — F. P. G. 


Agglutination in Mixed Infections, and Their Means of Diagnosis. — 
Castellani {Zeitschrift fur Hygiene, 1902, Band xl. p. 1) has experiment- 
ally shown the coexistence of several specific agglutination properties in the 
blood of mixed infection, and has indicated a method which may prove of 
great value in the diagnosis of infections due to more than one micro- 
organism. The work has been done principally on rabbits, and the organ- 
isms chiefly used were the B. typhosus, B. coli, and B. pseudodysenterire 
(Kruse). He finds in experimental mixed infections brought about by 
the inoculaton of subminimal lethal doses of living bouillon cultures that 
the blood of the animal acquires agglutinative properties for each of the 
organisms — properties equal in onset, intensity, and duration to such prop- 
erties as existing in an infection caused by any single organism. When a 
second infection follows the first, after a lapse of time, the agglutinative 
power for the second organism follows the regular course, and the agglu- 
tination for the first organism is in nowise affected. In mixed infections in 
man the several specific agglutination properties are found to be present. 
This would readily serve for the diagnosis of mixed infections if it were not 
for the fact that normal agglutinative properties may exist in the blood for 
organisms other than that causing the infection. To obviate this the author 
has devised the following scheme : He finds that when 2 or 3 c.c. of serum 
of an animal infected with a single organism are placed for twenty-four 
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hours with a considerable mass of the causative organism, these will settle to 
the bottom, and the serum— before this treatment highly agglutinative- 
will lose not only all agglutinative power for the causative organism, but 
also its natural agglutinative properties for other organisms. With the 
serum, however, of an animal infected or immunized with two or more 
organisms (A and B), saturation wdth A, for example, will remove all the 
agglutinative properties for A, but in nowise affect those of B. — F. P, G. 


Presence of the -Bacillus of Eberth in the Blood of Typhoid Fever 
Patients. — IM. Bttsqijet {La Presse Mcdicalc, 1902, No. 50, p. 593) records 
forty-three cases of typhoid fever, in all of which he was -able to isolate the 
typhoid bacillus from the blood during life. In thirty-three examinations 
the result was positive in the first culture, seven times in the second culture, 
twice in the third culture, and once the org.anism was not obtained until 
the fourth trial. The bacillus was obtained twenty-two times between the 
fourth and seventh days, sixteen times during the second week, and five 
times during the third week. It was, moreover, isolated from the blood in 
eight cases before the Widal reaction was positive. In only twenty-nine of 
the forty-three cases was the typhoid bacillus found alone, for in the other 
cases organisms such as the pneumococcus, streptococcus pyogenes, and 
staphylococcus pyogenes aureus were likewise present. Most of the cases 
with mixed infections were either clinically atypical or exceedingly severe. 
The technique was similar to that described by Cole, etc., except that only 
1 to 5 c.c. of blood was used, and this amount was distributed among twenty 
to thirty flasks, containing 250 c.c. of bouillon each. 

Busquet draws particular attention to tho clinical value of this method of 
diagnosis in atypical cases of typhoid fevers, and also dwells on its tise as 
a means of early diagnosis. He believes it especially helpful in cases when 
the Widal reaction is delayed. Such methods are, of course, not available 
for private practice, but in large, well-equipped hospitals the author thinks 
their adoption would be of great advantage. — W. T. L. 
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AMYOTBOPHIC LATERAL SCLEROSIS. 

By Joseph Collins, M.D., 

OF NEW YonK. 

Writing on amyotrophic lateral sclerosis in The American 
Journal op the Medical Sciences in June, 1896, 1 said : “The 
clinical picture which is called up by this name is a well-defined one, 
and not subject to remarkable variation. So much cannot be said for 
the pathological process upon which the disease is dependent, nor for the 
morbid anatomical conditions found at the termination of the disease.” 
The truth of this statement is substantiated by the case which I here- 
with record. That it is no uncommon experience for the post-mortem 
investigation of a case to show that the disease clinically typical is not 
dependent upon the classical lesion, viz,, degeneration of both inotor 
neurons, constituting atrophy and disappearance of the anterior horn 
cells and degeneration of the pyramidal tracts, is abundantly verified 
by the reports of cases cited in my first paper. 

Amyotrophic lateral sclerosis is a rare disease, among the rarest of 
all organic nervous diseases. In my clinic the diagnosis has been 
made only six times in five years, during which period about seven 
thousand new cases of nervous diseases have come under my observa- 
tion. In view of the fact that recent investigations have shown that 
some cases reported clinically as typical examples of this disease have 
been found to be dependent upon syringomyelia, myelitis, and internal 
hydrocephalus, it is not unlikely that in some of these cases the diag- 
nosis was erroneous. To show further the rarity of the disease in ten 
years at the City Hospital, where chronic nervous diseases are very 
common, I have not seen upward of six or seven cases. The disease has 
been known to physicians for more than a quarter of a century. Char- 
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cot and Joftroy first described it in 1869, but general knowledge of the 
disease dates from Charcot’s classical description in 1874. Still very 
little is known of its natural history, and absolutely nothing of its 
etiology. 

Before entering upon some discussion of the nature of the disease and 
its occurrence, I present the history of a case Avith clinical and anatom- 
ical details, which throws some light upon one or more of the questions 
concerning the evolution of this disease which are yet unsettled. 

Clinical Summary. lFo»irt?j, aged thirl, y-six years. First symptoms, 
2 oain in neck and head, weakness of the upper extremities and of the 
muscles that support the head; atrophy and fibrillary twilclnngs of the 
muscles of the shoulder girdle, nbek, and hands; profound exaggeration of 
all the tendon jerks; muscular hypertonia; slight spasticiCy of the lower 
extremities, and slight contracture of the arms and hands; Bahinski j)he- 
nomenon; no trophic, sensory, or sphincter disturbances ; early and profound 
bidbar maiiifestaiions ; duration of the disease about three years. — The 
patient, a married woman, aged thirt 3 '-six years, accustomed to house- 
Avork, came under my observation June 17, 1897. Her family history 
AA'as not of interest save that her mother died of tuberculosis. No his- 
tory of nervous disease could be elicited. She liad never borne chil- 
dren ; her sterility had been attributed to uterine disorder, for Avhich 
she had received much treatment, five curettements, and one laparotomy. 
The major operation AA’as in 1892, and one curettage a year since then. 
When she came to the clinic in June, 1897, she complained of severe 
frontal headache and pain in the back of the neck radiating to the top 
of the head ; of a tired feeling of the neck and shoulders ; of inability 
to bend the neck forward Avhen sitting Avith the head leaning back 
against a rest, and to lift it from the pilloAV AAdien lying, without the aid 
of the hands ; of profound “ nervousness,” especially when excited or 
annoyed ; of tremulousness and AA^eakness of the hands, at times of the 
entire body, and of Aveariness. A journey like that to the clinic makes 
her very tired ; light houseAA'ork fatigues her, shopping makes her 
nervous, depressed, and prostrated ; putting up the hair exhausts her. 

She cannot fix the time exactly AA’hen these symptoms came on, for she 
has not been in good health for seven years. She is positive that the 
nervous symptoms have developed Avithin the past two years. In this 
time she has lost weight steadily, thirty pounds altogether. 

Examination at this time shoAved Avell- marked atrophy of the right 
supraspinatus muscle and slight atrophy of all the muscles of the right 
shoulder, and of the right hypothenar eminence. All of these muscles 
are the seat of fibrillary twitchings, and their mechanical irritability is 
much increased. Their response to electrical currents is very sluggish, 
especially that of the right supraspinatus. The change is a quantitative 
one, there being no real reaction of degeneration. Inabilit}' to use the 
right upper extremity is proportionate to the atrophy. It Avas noted that 
she carried the head peculiarly : in a fixed position, throAA’n slightly back- 
Avard, the chin tilted upAvard. This, taken in connection Avith the diffi- 
culty she has in raising the head when lying, bespeaks involvement of the 
trapezii muscles. The grip of the right hand is Aveaker than the left. 
Both hands seem to have lost their dexterity. The knee-jerks are lively, 
the right more than the left, both pathologically increased. There is 
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distinct ankle clonus on the right side, partial^ on the left side. The 
gait is not impaired, and she maintains that aside from weakness she 
walks as well as usual. 

Sensibility unimpaired. The functions of the bowels and bladder are 
undisturbed. Deep pressui'e does not cause pain, although the atrophy- 
ing muscles feel sore. The visual fields are normal, and there is no 
disorder of the special senses. The patient’s voice is high-pitched, not 
modulated, and articulation is slightly impaired. Her features have 
a set expression, as if the emotional muscles were on the point of acting. 
(Fig. 1.) 

Fig. 1. 



Illuslraling the “spastic” condition of the emoUonnl muscles. 


In the autumn of the same year, six months after the above history 
was taken, it was noted that the patient complained of dyspnoea, dys- 
arthria, palpitation, easily induced fatigue, dysraenorrhcea, profound 
nervousness, lack of will power, mental depression, suicidal impulses, 
increasing helplessness, and of difficulty in swallowing. If food gets on 
the back of the tongue it must be dislodged with the finger ; if she gets it 
out into the anterior part of the inoulli and then shoots the tongue back 
quickly the bolus goes down. This is exhausting. The face gets tired 
on chewing and talking. There is occasional regurgitation through the 
nose. The atrophy of the right shoulder girdle has increased, and 
extended so that now all of the .muscles, including the trapezii, are in- 
volved. (Fig. 2.) The hypothenar eminence and other muscles of the 
hand are not more conspicuously atrophied than before. Fibrillary 
twitching of the muscles, not only of the atrophied muscles, but of 
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others of the upper extremity that look normal, is very distressing. 
Myotatic irritability of all the muscles is very much increased, the 
knee-, ankle-, elbow-, and jaw-jerks being abrupt and exaggerated. The 
Babiuski reflex is present. The gait is spastic, the stride slight, the 
strength feeble. The trunk is held rigid, the head fixed and tilted 
backward. The tongue is the seat of fibrillar}' tremor, and has the 
characteristic/' bunched ” appearance of atrophy. It can be protruded 

7 Fio. 2. 



Showing cxtieme atrophy of shoulders. 


just beyond the lips. Intrabuccal motility is now much impaired. The 
lips have lost their alertness and can no longer be puckered. There is 
drooling at night. Vocalization and articulation are typical of bulbar 
paralysis. Attacks of dyspnoea, which are not infrequent, are most 
distressing to the bystander and agonizing to the patient. 

The atrophy which the patient presented at this time is well shown 
by the accompanying photographs. 
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About this time she began to have profound hysterical attacks. _ The 
atrophy was now increasing rapidly. She had difficulty in maintaining 
the poise of the head. It tended when unsupported to fall backward, or 
forward. (Fig. 3.) When the occiput approximated the nuchal region 
she could get the head forward hy pushing it with the hands or giving 
a quick jerking motion forward, which set it up as if it were on a loose 
hinge. The atrophy of the muscles of the shoulder girdle on both 
sides was now so advanced that the heads of the humeri dropped from 
the sockets of the scapulse, and there was proportionate limitation of 
movement. 

Fig. 3. 



Showing position of head when unsupported. 


In the spring of 1899 she could still walk with short stride and slow 
step from one room to another with assistance. Spasticity of the lower 
extremities now first became considerable. During the entire course of 
the disease it was never prominent in the lower extremities, but now 
there was considerable resistance to passive movements, although the 
upper extremities had become quite powerless, but the bulbar symptoms 
predominated. The lips were decidedly atrophic. The tongue, which 
was before irregular and lumpy in its appearance, has become thin and 
ribbon- like, the seat of incessant vermicular movement. The soft palate, 
which cannot be raised voluntarily, is scarcely elevated on efforts of in- 
tonation, and swallowing is accomplished slowly and with great difii- 
culty. Semisolids are taken most easily. They must be placed on the 
back of the tongue, then she swallows with great deliberation. Fluids 
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are regurgitated througli the nose sometimes, and attacks of coughing, 
incidental to some of the food getting into the trachea, are not uncommon. 
The tendon jerks were all enormously exaggerated, the slightest tap on 
the patellar tendon sufficed to throw the foot up sharply. The ankle-, 
elbow-, and jaw-jerks are likewise very much exaggerated. The 
Babinski reflex was distinctly to be obtained. There were still no sen- 
sory, sphincter, or trophic disturbances. Mentally the patient was very 
much as before, depressed, despairing, and dejected. Threats of suicide 
were constantly being made. Her I'easoning powers were, however, 
undiminished. 

Her emotional state had attracted attention from the beginning. She 
had no hope, except at rare intervals. Despite her despondency and 
threats of self-destruction, she was quite sound mentally. The attacks 
which she began to have about a year before death, and which I have 
called hysterical, were ushered in with palpitation, tachycardia, and 
dyspnoea, followed by screaming and violence, ns if an expression of 
agony ; stiffness, opisthotonos, unconsciousness, which graduated into 
sleep, out of which she awakened limp and exhausted. Iduch an attack 
would last several hours if not cut short by chloroform inhalation. 

A description of one of these attacks, taken from the .notes of her 
case, is as follows : “ She becomes frightened, anxious, fearful, tremu- 

lous, complains of a feeling of suffocation and of great weight on the chest, 
and clamors for air. She moans, cries out, thrashes about, and gasps 
for breath, the respiratory acts being very rapid and labored. Some of 
the movements that she makes in these attacks are astonishing ; for in- 
stance, she was lying flat, and with what seemed to be one supreme efibrt 
she raised her head and body and bent forward until her forehead 
struck the bed at her knees, and then she went back again, like the re- 
bound of a ball, to the pillow. She had been unable to raise her head 
without the assistance of the hands for some time. The pulse in these 
attacks becomes so weak and feeble that it is scarcely countable. She 
is sleepless, restless, cast down, wants to die, but is continually clamor- 
ing to get well, and cannot be reassured. 

The patient died May 25, 1899, after a paroxysm similar to that 
above described. 

The autopsy was performed about four hours after death. Great diffi- 
culty was encountered in obtaining a post-mortem examination, and only 
the brain and spinal cord were examined. The autopsy notes are as 
follows : 

The hair of the scalp is coarse and extremely sparse. The pupils are 
equal and dilated. The tongue is small, thin, and pale. The skin is 
smooth, and there were no abrasions. The weight of the entire body is 
forty-eight pounds. There is extreme atrophy of the muscles of the 
hands, forearms, and upper arras, and complete atrophy of the shoulder 
girdles. Some rigidity of the lower extremities. The muscles of the 
back and of the legs are very small but firm. 

The brain was easily removed. It was of average size, and, aside 
from slightly increased consistency, it was normal macroscopically. The 
meninges were ancemic and apparently normal. The spinal cord to the 
naked eye presented a normal appearance aside from the increased con- 
sistency in the fourth cervical segment, to be described later. 

The cord was carefully segmented, and each segment divided into 
three pieces for alcohol, hlarchi and Muller hardening. Thus prepa- 
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rations of Nissl, Marchi, Weigert, and picric acid fuchsia were obtained 
from each segment. Of the lower portion of the cord alternate seg- 
ments were placed in various fixation fluids. 

The oblongata was hardened in formaldehyde alcohol, and the brain 
in Lang’s fluids. I am indebted to Dr. Carlin Philips, instructor of 
neurology in my clinic, for preparing the specimens — a very considerable 
task, painstakingly done. _ ■ 

In describing the histopathological changes I shall present briefly the 
picture of a few of the segments in series. 

Second cervical segment, Weigert stain: Theneuraxons constituting 
the columns are normal, with the exception of two symmetrical degen- 
erated areas, as follows : A concentric zone encircling each anterior 
' horn, beginning at the base of the anterior median fissure between the 
direct pyramidal tracts and the mesial border of the anterior horn, 
thence encircling the apex of the horn and extending nearly to the 
peripheral margin of the cord. (Fig. 4.) Thus the tracts involved in 


Fig. 4. 



Second cervical segment, showing the extent of degeneration in the white substance. 


the degeneration are the antero-mesial and antero-lateral of the funda- 
mental columns. Gowers’ column, the direct pyramidal tract, and a thin 
marginal zone skirting the ventral periphery of the cord, are left intact. 
Although the degeneration spares the ventral marginal zone and the 
columns of Gowers, it is nevertheless possible that some neuraxons in 
both tracts may he involved. Scattered through the entire anterior and 
antero-lateral fundamental columns are many fibres which are normal 
in every respect. In sections stained with picric acid fuchsin one sees 
that the neuroglia proliferation is but slight in the areas that show such 
distinct degeneration with Weigert’s stain. In one anterior cornua the 
motor cells, with the exception of two, have entirely disappeared, while 
on the other six are to be seen. The smaller cells of the lateral horn 
appear normal in number and structure. 

In the third cervical segment the cornet-shaped area of degeneration 
IS seen to extend dorsally to a greater extent in the lateral columns. 
(Fig. 5.) The absence of the motor cells is striking, the average num- 
ber being about two in one anterior horn and four in the other. This 
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great loss of anterior horn cells, from the upper portion of the second 
cervical to the lower portion of the third cervical, probably amounts to 
90 per cent. , and corresponds very well to the loss of function of the 
deep muscles of the neck. The small elongated cells of the interme- 
diate zone appear to be normal in every way. 

Fig. 5. 



Outline drawing of the third cervical segment, shelving e.xlent of degeneration in the 

wliito substance. 

In. the fourth cervical segment the first striking change in contour 
and volume of the cord as a whole appears. (Fig. 6.) Tlie deformity 
in outline is present in the following four or five segments below. It 
consists of an alteration of contour caused by a sinking in of the 


Fig. 6. 



Fifth cervical segment, showing change in the contour and volume of the cord, scarcity of 
cells in the anterior horns (the cells are represented by circles), and degeneration in the white 
substance. (Composite drawing. Weigert stain for degeneration, carmine for the cells.) 

periphery at the point of emergence of the anterior roots. In fact, 
the periphery of the cord from a point corresponding to the apex of 
the anterior horn to the lateral tip assumes a concave instead of a con- 
vex line. Obviously the retraction of the ventro-lateral periphery of 
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tlie cord on either side of the anterior median fissure is due to the con- 
traction of neuroglia growing in the degenerated area described. Inas- 
much as this deformity of the cord’s contour is not present in the second 
and third cervical segments, we may assume that the neuroglia in these 
two segments is of more recent origin than that in the fourth segment. 

The area of the degeneration shows some further variation from the 
previous segments on account of change of shape of the ventral horns of 
gray matter, the gray matter of the fourth cervical segments extend- 
ing laterally so as to thrust the lateral horn toward the periphery. The 
degenerated area from here on thus assumes a sickle shape, (Fig- 7.) 

Another respect in which this segment differs from those above is in 
the degeneration of the marginal zone just ventral to the mesial and 
lateral boundary of the anterior horn. Aside from these degenerative 
changes in certain areas as described, the remainder of the white sub- 
stance appears to be normal. ij- 


Fig. 7. 



Sections from this level stained by the Nissl method show only three 
or four large motor cells in each ventral horn. This is an extraordinary 
decrease in the number of cells, as in the normal cord one can count 
fifteen to twenty-five. The number of medium-sized and small cells in 
the region of the gray commissure is not so greatly reduced. In con- 
trast to the findings in other levels of the cord, the lateral horn group 
at this level is entirely absent. As regards the histological process 
which caused the disappearance of these cells, the serial phases of it are 
difficult to formulate, for the reason that the cells that are present are 
fairly normal. While it is obvious that thousands of cells have disap- 
peared, it is nevertheless difficult to find a single cell body which is 
actually going to pieces or which shows unmistakable evidences of dis- 
integration. The question is, “How do they disappear?” We find no 
particular evidence of their destruction, and yet with even a low-power 
inspection the most striking feature of the whole case is the absence of 
these cells without a trace of their existence. The remaining cells 
usually show some confluence of chromophilic plaques into a homo- 
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geneous mass and yellowish pigment granules which are crowded off 
into one pole or extremity of the cell. But between this condition of 
the cell and its ultimate disappearance no intermediate phases can he 
found. 

A brief summary of the findings in Nissl preparations may be made 
as follows : 



Weigert stain of the eighth cervical segment, showing deformity of the anterior horns. 


1. A fair proportion of the anterior horn cells that have escaped 
destruction show no great departure from the normal except fogginess 
and indistinctness of outline of the chromatic plaques. 

2. Other cells show confluence of plaques and have masses of yel- 
lowish pigment in the protoplasm. The cells of this second class appar- 
ently are atrophic. These are illustrated in Fig. 8. 


Fig. 10. 



Diagram of the seventh cervical segment, to show paucity of cells in the anterior horns. 


Fifth cervical segment practically the same as the fourth cervical. 

Sixth cervical segment. In this segment the degeneration extends 
dorsally in a s^’^mmetrical way, forming a tongue-shaped area between 
the crossed pyramidal and the direct cerebellar tracts, reaching to the 
end of the posterior horn. The anterior horns are more flattened 
than in their normal condition, and lie nearer to the ventral periphery 



FIG S 






\ 


V-/. 

<*. 


% 


xkT' 

:XT^> 




''J V. ■■.^ ',«' (^S 

V ' ' • r^ 1 




-M' 


^'W 

w 

J>/*/ 


h 

p 


*v- / ^ -A' 

r . ^>' 


. W: 




I '-. ^'Cjt 
» T 






I 

5''-5a=i 




fj 

4 '•->r 






To/) 

,V# 


.-.«'^--tr 

•’4^*^ • V" 

»- 


V'- .11 Oy-' 


L " 

/' '^i^i c.-^ 




5-v 




\v 


Cells ol the anterior horns, showing indistinctness of outline 
(1, 1, 1) of ehromatie plaques, masses of yellow pigment (2) 
plasmolysis (3, 3) , chromatolysis (4 




COLLINS: AMYOTBOPHIC LATEKAL SCLEKOSIS. 949 


of the cord. The large motor cells of this segment as seen fn Nissl 
preparations show some diminution in number, corresponding propor- 
tionately to those observed in the preceding segment ; also, the lateral 
horn group of cells has disappeared. 

In the seventh and eighth cervical segments the area of degeneration 
of white fibres has the same relative distribution, except that it reaches 


Fig. 11. 



To show the area of degeneration in the white matter at the eighth cervical segment. 


further inward toward the lateral horn. The anterior roots show marked 
degeneration when examined by Weigert’s method. (Fig. 9.) The 
cells of the anterior horn are very few (Fig. 10), and are degenerated 
as well as the groups of cells in the lateral horns. (Fig. 11.) The 
direct cerebellar tract in this segment shows a few degenerated fibres. 

fig. 12. 



First dorsal segment, to show the progressive diminution of the area of degeneration 

in the white matter. 


From the level of the first dorsal to the fourth, inclusive, the type of 
fibre degeneration takes the form shown in the upper .cervical region, 
namely, a zone encircling the anterior horns, becoming progressively 
smaller and less and less intense, until at the level of the fourth dorsal 
ft is scarcely discernible, except for a slight and ill-defined pallor encir- 
cling the apex of the ventral horns. (Figs. 12, 13, and 14.) 
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The disappearance of the motor cells is somewhat more difficult to 
determine throughout these first four dorsal segments than in the cervical 
segments, since normally there are so few cells in the ventral horns. 
There can be little doubt, however, that the atrophy of the cells is 
present in these segments in about the same proportion as in the cervical 
cord. The lateral horn cells and those of Clarke’s column appear to be 
normal in these segments. 


Fig. 13. 



Second dorsjil segment, to shou the progressive diminution of the area of degeneration 

in the white matter. 

From the fifth to the eleventh dorsal segments the degeneration of 
the fundamental columns is so slight that it is hardly apparent in sections 
stained by Weigert’s method, yet in picric acid fuchsin specimens there is 
seen to be present an increase in neuroglia tissue. This confirms the idea 
that the same degeneration exists, but to a less extent, throughout the 
entire dorsal region. 

Fig. 14. 



Third dorsal segment Stippled area corresponds to the degeneration 


What has been said regarding the condition of the mv^tor cells of the 
upper dorsal also applies to segments of the lower dorstl region. The 
cells of the lateral horn are normal, while here and there in Clai'ke’s 
column are groups of cells which are atrophic and are pigmented, with 
excentric nuclei. 

From the twelfth dorsal to the third sacral, inclusive, the zone of 
degeneration in the ventral half of the spinal cord assumes a radically 
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different position from that found in other regions. (Fig, 15.) It occu- 
pies the peripheral lamina of the ventral half of the cord extending 
from the lips of the anterior fissure around to a point opposite the apex 
of the lateral horn, where it expands to a triangular mass indenting 
deeply inward the region of the cord just ventral to the crossed pyram- 


Fia. 15. 



To show the degenerated area approaching the periphery. 

idal tracts. It may be briefly described as a comma-shaped area, the 
head of the comma lying against the ventro-lateral border of the crossed 
pyramidal tracts, and the attenuated tail of the comma extending thence 
around the periphery of the cord nearly to the lips of the anterior 
median Assure. (Fig. 16.) 


Fro. 16. 



Relatively speaking, the anterior horn cells throughout the lumbar 
and sacral regions of the cord are as much diminished in number as in 
the cervical region. Because the lower extremities were active long 
after the involvement of the upper ones, we had expected that the 
lumbar and sacral regions of the cord would show a corresponding 
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immunity from disease of the anterior horn cells, but such is not the 
case. I was again disappointed in not finding stages of cell atrophy 
which would enable me to determine the actual process of dissolution 
of the cells. Here, as elsewhere in the cord, the cell is either fairly 
normal in appearance or it has completely disappeared. Throughout 
the cord the bloodvessels seen are normal. 

In the medulla oblongata, from the sections taken at the lower one- 
fourth of the hypoglossal nucleus, one cannot say that there is any strik- 
ing loss of the cells. Certainly there is no such loss in this nucleus to 
correspond with the striking loss of motor cells of the cord. There are, 
however, positive signs of structural changes, although these are limited 
to a small proportion of all the cells. Those affected show eccentricity 
of the nuclei, homogeneous conversion of the chromophilic plaques, or 
a filling up with pigment granules. I am unable to record any signs of 
cell disintegration, such as shrinkage or distortion of the cell body. 
These same anatomical findings are present in the nucleus ambiguus. 
Fi’om the scattered and isolated distribution of this nucleus it is quite 
impossible to say that degeneration of it exists in a given instance unless 
it is practically destroyed. Such is not the condition in this case. 

The dorsal vagus nucleus is apparently normal. In Weigert prepara- 
tion of the oblongata from this region the posterior longitudinal bundle 
is seen to be slightly but distinctly degenerated. This is what we might 
expect from its relation to the anterior and lateral ground bundle of the 
cord. Aside from these changes the oblongata was normal. The in- 
ternal capsule and the corpus callosum were not examined. 

Pieces of the motor cortex hardened in Lang’s fluids were examined. 
The large motor cells from the xmracentral lobule and from the Rolandic 
area show a pallor which at first seems to be indicative of structural 
change. It appears that this change is not confined to these cells, but 
affects uniformly all the cells of the cortex. These cells ai’e quite as 
numerous as normal, so having used such an unsatisfactory reagent as 
Lang’s mercuric hardening fluid we concluded that the change is an 
artefact rather than a true structural change. Ho statement can, there- 
fore, be made as to the presence or absence of pathological changes in 
the brain. 

The pathological findings of this case may be summarized as follows : 

1. Uniform disappearance of the ventral horn cells throughout the 
entire cord, affecting (possibly) the dorsal region less severely than the 
cord enlargements. 

2. Degeneration of a zone in the anterior fundamental columns skirt- 
ing and encircling the ventral horns in the cervical and upper dorsal re- 
gions, also the anterior portion of the lateral limiting layers. (Bechterew.) 

3. Degeneration of a marginal strip of the ventral periphery of the 
cord expanding dorsally against the ventral and lateral border of the 
crossed pyramidal tract, and appearing with a comma-shaped head in 
the lumbar and sacral regions. 

4. Deformity of the ventral face of the cord in the cervical and 
upper dorsal region due to a concave sinking-in of the periphery. 

5. Heuroglia proliferation in the degenerative area of white matter, 
and also in the anterior horns of the cord enlargements. 

6. Evidence that the neuroglia proliferation is older in the cervical 
region. The degeneration is denser in the region and has caused shrink- 
age of the ventral face of the cord at the emergence of the roots. 
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7. Atrophy of the anterior roots. 

8. Distinct evidence of cell degeneration (chromatolysis, plasmolysis, 
and disintegration) in the hypoglossal nucleus and the nucleus ambiguus. 

9. The pyramidal tracts are intact. 

Amyotrophic lateral sclerosis is a disease characterized by the symp- 
toms of progressive muscular atrophy of the Aran-Duchenne type, 
complicated with bulbar involvement, plus spastic paresis, particularly 
of the lower extremities, and exaggeration of the tendon jerks all over 
the body. The morbid process upon which it is dependent consists in a 
decay of the peripheral motor neurons in the ventral horns, the terminal 
arborizations of the central motor neuron (in other words, the ending 
of the neuraxons that come down through the cord as pyramidal tracts), 
and of the pyramidal tracts themselves, and atrophy of the column 
(strange cordonal) and commissural cells of the gray matter. The de- 
generation extends centrifugally in the peripheral motor neurons, cen- 
trifugally and centripetally in the central motor neurons. This consti- 
tutes when the process is complete a characteristic microscopic picture, 
the principal features of which are (1) atrophy of the anterior horns 
and diminution or disappearance of all its cell constituents without 
noteworthy change in the bloodvessels ; (2) degeneration of the funda- 
mental tracts of greater or lesser extent ; and (3) degeneration of the 
pyramidal tracts which may be so slight as to be scarcely detectable, or 
so complete that it may be traced to the origin of these tracts in the 
motor cortex. The question whether the peripheral motor neuron — 
i. e., the root cells of the anterior horns, or the central motor neurons — 
the pyramidal tracts — are the first to be involved, cannot yet be answered. 

Neurologists are well aware that there is much difference of opinion 
as to the starting-point of the disease. Charcot and the Parisian school 
generally, with the exception of Brissaud, maintain that the lesion is 
primarily and predominantly (at least in the beginning) of the central 
motor neurons, the pyramidal tracts in the spinal cord being diseased 
first, and that the afiection of the white matter is consecutive or “ deu- 
teropathic.” Brissaud’s idea seems to be that the primary seat of the 
disease is in what Marie calls the supplementary zone, an area ventral 
to the pyramidal tracts and dorsal to the intermedullary anterior roots 
made up of the prolongations of column cells in the gray matter uniting 
different levels of the cord. The pyramidal fibres are involved later, 
and, finally, the ventral horn cells. This, however, presupposes the 
secondary involvement of the gray matter, which is the question in 
point. Dejerine and Thomas, commenting upon this view, say that this 
opinion of Brissaud is invalidated by the facts. The fact that the 
lesion of the motor cord is not strictly confined to the pyramidal tracts, 
but invades the antero-lateral, speaks in favor of Charcot’s view. They 
then proceed to say that the degeneration of the pyramidal tract in 
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amyotrophic lateral sclerosis is for them indisputable, because they have 
always found it. This is a denial of the validity of the work of others 
as well as an expression of finality that few scientific men permit them- 
selves. 

Leyden was the first to contest this teaching of Charcot, and he has 
unswervingly maintained his position. His view is that the peripheral 
motor neuron is first and predominantly afiected, and that the changes 
in the white matter are sequential. This view is shared, in a measure 
at least, by many of his countrymen. Gowers teaches practically a 
similar doctrine, namely, that amyotrophic lateral sclerosis is a variety 
of progressive muscular atrophy in wdiich the pyramidal tracts are more 
profoundly affected than they are in the ordinary form of spinal pro- 
gressive muscular atrophy. This is the view held by many neurologists 
in this country, for instance, Dana and Sachs. 

As a matter of fact, it is impossible to say dogmatically, from histo- 
logical study of our cases, whether the peripheral or the central neuron 
is affected first. The truth is probably that in one case the central 
neuron is diseased first, and in the other the peripheral. When the 
central neuron is affected first it is likely that the degenerative process 
begins in the central convolutions and not in the cord. This involve- 
ment of the cell body of the central motor neurons causes decay of the 
entire neuron, beginning in the most remote part — that is, in the spinal 
cord, the pyramidal tracts, the intercalary neurons, and the terminal 
ramifications around the anterior horn cells. The fact that the degenera- 
tion of the pyramidal tracts progresses upward does not speak against 
the primary cortical involvement ; in fact, it speaks rather in favor of it. 

It seems to me that we must admit, because of such a case as the one 
published herewith, that the lesion in some cases of amyotrophic lateral 
sclerosis begins in the cells of the anterior horn, and that destruction of 
the cells therein situated causes the phenomena (in part at least) of the 
disease, and accounts for the pathological findings. The cells of the ante- 
rior horns are of three distinct varieties. First, those which give rise to 
the anterior roots of the spinal nerve (root cells) ; second, those that send 
their prolongations from one side of the cord to the other (commissural 
cells) ; and, three, column (cordonal) cells — cells whose prolongations 
bind one segment of the cord to another by means of so-called association 
fibres. It is the degeneration of these column cells that causes the area 
of degeneration in the white matter of the cord in our case. Decay 
of other fibres, such, for instance, as the fibres of the column of 
Gowers, was probably incidental to the destruction of these short fibres. 
It is well known that column cells are to be distinguished from 
root cells not only by their histological peculiarities, but by their 
location. They are particularly numerous in the enlargements of the 
cord, and they occupy a region in the middle of the anterior horn close 
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to its junction with the posterior horn ventral to the column of Clarke, 
and to the column of cells described by Onuf and myself in the cat, 
which we called the paracentral column. The adjacency of these cells 
to the column of Clarke accounts for the existence of changes in the 
direct cerebellar tract in some cases which have been described, the 
lesion of the column cells implicating by contiguity some of the cells of 
Clarke’s columns. 

Destruction of these cordonal or column cells causes the degeneration 
of the fundamental columns in cases of amyotrophic lateral sclerosis 
and progressive muscular atrophy of the A.ran-Duchenne type. That 
such degeneration does not occur in every case of either one of these 
diseases in no way invalidates what has been said. In the majority ot 
cases of spinal progressive muscular atrophy such degeneration does not 
occur, and the explanation is that in such cases the destructive lesion in 
the spinal cord confines itself to the root cell (i. e., to the ventral portion 
of the anterior horns), and that the column cells are not implicated. 
When they become implicated the supplementary zone in the gray 
matter is found diseased, as was the case in some observations of J. B. 
Charcot. It is not unlikely that this explanation suffices for all the cases 
of progressive muscular atrophy with changes in the white matter. 

As to the explanation of the spasticity and exaggerated reflexes in a 
case like ours or that of Wolff, it must be sought for in some alteration 
to the central motor neuron in the brain which has not as yet extended 
to such a degree as to cause discernible alteration of its prolongation in 
the spinal cord. 

What has been said should not be construed to mean that the lesion 
of amyotrophic lateral sclerosis is not often, perhaps always, if the dis- 
ease lasts long enough, a degeneration of both systems of neurons 
throughout their entire course. That this is so there eannot be the 
shadow of a doubt. There are now eleven cases on record (the two 
cases of Kojewnoff", two of Charcot and Marie, one each of Lennmalm, 
Lumbroso, Nonne, Strumpell, Mott, Hoche, Spiller, Czyhlarz and Mar- 
burg) in which the pathological process involved both systems of neurons 
in their entirety. My contention is merely that such involvement is not 
necessary for the existence of the disease clinically. It may exist in 
its most typical form without any involvement of the pyramidal tracts 
whatsoever. This is shown by the cases of WolflT and Senator and by my 
own case. The case reported by Senator and by WolfP was clinically a 
fairly typical case of amyotrophic lateral sclerosis, especially in the 
latter stages. On microscopic examination of the specimens there were 
found atrophy of the anterior horn cells, arterial and venous hypermmia, 
multiple punctate hemorrhages, apparently of recent origin, and in- 
cipient syringomyelia in the lumbar cord. The changes in the motor 
spinal cells explain the atrophy in this case, but there is no adequate 
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explanation of the spasticity. Dercum and Spiller, in commenting 
upon this case, inquire if they may not venture to suggest that the 
foci of softening around the hemorrhages had something to do with 
causing the spasticity. But Wolff has already considered this. In the 
first place, the softening was almost exclusively of the gray substance 
around the junction of the anterior and posterior horns, and of the pos- 
terior roots. That it could not have been due to the hemorrhages is 
shown by their recent occurrence. To explain the spasticity it may 
be fair to assume some involvement of tbe central motor neurons in the 
cortex which has not yet gone on to decay sufficient to produce de- 
generation at their termini. That spasticity ma}' be caused by cerebral 
lesion without degeneration of the pyramidal tracts is well known. It 
occurs sometimes with hydrocephalus and with brain tumor, such as in 
a case diagnosticated as lateral sclerosis, recorded by Schultz, in which 
the autopsy showed only internal hydrocephalus. There was no trace 
of spinal-cord degeneration. 

When the disease process of amyotrophic lateral sclerosis has reached 
its completion there can be no doubt, I think, that both motor neurons 
and the nerve elements which unite the motor nuclei of different levels 
together are involved, and this constitutes the typical lesion of the disease. 
Our case may be looked upon as one which stands midway between the 
cases in which the p 3 'ramidal tracts are pronouncedly affected and the 
case reported by Wolff. For a long time it "was doubted that primary 
sclerosis existed as a pathological entity, although it had long been rec- 
ognized clinically. The cases of Minkowski (^Deutsches Archivf. klinische 
Medicin, vol. xxxiv. p. 24) and of Dejerine and Sottas came near to 
fulfilling the requirements, but it was not until Striimpell, Donaggio 
{Eivista Sperivientale di Freniatria, 1897, vol. xxxiii.), and Kuhn 
{^Deutsche Zeitschrift J. Nervenheilkunde, vol. xxxii. p. 144) published 
their cases that there was full substantiation of the existence of this 
condition. Primary lateral sclerosis must be a very rare disease, but 
not many yeare since the diagnosis of lateral sclerosis was not an 
uncommon one. Now it is rarely made. Careful following up of the 
cases in which such diagnosis was made has shown that they prove to 
be examples either of amyotrophic lateral sclerosis or multiple sclerosis ; 
more the former than the latter. Moreover, since the establishment by 
Erb of the disease known as syphilitic spinal paralysis, some of tbe 
cases formerly diagnosticated as lateral sclerosis have found their proper 
classification there. 

The changes in the spinal cord in amyotrophic lateral sclerosis are 
by no means confined to the anterior horns and the pyramidal tracts. 
The posterior columns, especially the columns of Goll, have been found 
diseased a number of times. For instance, the cases reported by 
Oppenheim, Charcot and Marie, Hektoen, Brissaud, Dercum and Spiller, 
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Luce, Dejerine, aud Sottas. What the significance of these degenera- 
tions in the posterior columns is it is not possible to say. It may be 
that tabes has been superimposed upon amyotrophic lateral sclerosis, 
or vice versa, such as in a case of progressive muscular atrophy plus 
tabes about to be reported by me. It may be that the neuroglia 
overgrowth in the cord chokes off some of the fibres making up 
the columns of Goll, or it may be, as Marie suggests, that the cells 
of the gray matter that send their axis-cylinders into the posterior 
columns may be diseased, and tbus cause decay of their prolongations. 

The direct cerebellar tracts have occasionally also been found implicated 
by the morbid process. Stadelman was one of the first to call attention 
to the fact that degeneration of the lateral columns extends in some 
instances far beyond the confines of the pyramidal tracts, and this has 
been corroborated by many other observers, particularly by Marie, by 
Raymond and Ricklin, Spiller, Schlesinger, and others. Oppenheim gave 
what is probably the correct interpretation of this degeneration of the 
supplementary zone — i. e., that it is due mainly to atrophy of short 
fibres uniting segments of the cord to one another. 

That amyotrophic lateral sclerosis is a difierent disease from pro- 
gressive muscular atrophy of the Aran-Duchenne type must be ad- 
mitted, I think, also because of its very different clinical delineation. 
It is difficult to conceive of two diseases whose clinical course is more 
unlike. Progressive muscular atrophy of the Aran-Duchenne type 
is slow in its course, oftentimes lasting from five to fifteen years. 
Amyotrophic lateral sclerosis rarely lasts more than from two to three 
years. Of course, there are cases, such as that of Dejerine and Thomas, 
which last much longer, but these are exceptional. A patient with 
muscular atrophy does not seem to be ill for a long time after the 
onset of the disease, while in amyotrophic lateral sclerosis he is ill 
from the very beginning. In the latter there are no periods of cessation 
of progress or remission, such as there is not infrequently in spinal pro- 
gressive muscular atrophy. And, finally, the different specific clinical 
features which differentiate the two conditions need not be here enumer- 
ated, as they are too well known. But that the two conditions cannot 
always be differentiated is well shown by an experience of Raymond. 
The twelfth lecture in the fourth series of his Clinique des Maladies du 
Sysieme Nerveux is devoted to a case of progressive muscular atrophy of 
the Aran-Duchenne type. Under diagnosis the author says : “ II 

s’agit indubitablement d’un cas d’atrophie musculaire progressive.” 
The autopsy showed (report published with the series of cases reported 
to the last International Congress in Paris, 1900, by Phillipe and Guil- 
lain) that the lesion was that typical of amyotrophic lateral sclerosis. 
When the case was examined by Raymond the exaggeration of the re- 
flexes which had previously existed had disappeared. 
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There are cases of amyotrophic lateral sclerosis in which the spastic 
symptoms precede the atrophic manifestations, and others in which they 
predominate. Such cases bespeak an earlier or more profound involve- 
ment of the lateral columns than of the gray matter. Moreover, there 
are trustworthy records of many cases in which the degeneration of the 
pyramidal tracts was complete, while the process of the disease in the 
gray matter was still in a state of progression. 

It is not easy to understand why there should be so much and such 
acrimonious discussion as to whether the gray matter or the white is 
first to be involved. In amyotrophic lateral sclerosis we are dealing 
with a poison or noxious influence which is capable of causing destruc- 
tion of two distinct portions of the spinal cord which are rarely diseased 
simultaneously — the white and the graj' matter. If this is admitted, 
why should not one of them be diseased first in one instance and the 
other in a second instance ? 

Whether amyotrophic lateral sclerosis is a part of or a variety ot 
spinal progressive muscular atrophy is another question, and a question 
which, as I have indicated above, must, it seems to me, be answered in 
the negative. Although spinal progressive muscular atrophy may he 
accompanied by disease of the white fibres of the cord which on micro- 
scopic examination reveals itself as a degeneration of the supplemen- 
tary zone, there is never any such degeneration of the pyramidal tracts 
as that ordinarily found in cases of amyotrophic lateral sclerosis. I 
do not recall that any case has been recorded in which degeneration oi 
the central motor neuron throughout its entire extent existed. So that 
from a clinical as well as from an anatomical standpoint it seems the 
identity of these two diseases must be denied. A little later on we 
shall see that a consideration of the etiology leads to the same conclusion. 

The clinical picture of amyotrophic lateral sclerosis is a very con- 
stant one, and liable to but slight variation. The symptoms are typi- 
fied by the case reported in detail in this paper, so that they do not call 
for repetition here. In looking through the literature of the subject I 
have been impressed with the frequency with which mental symptoms 
have been observed. By this I do not mean cases in which the disease 
has developed in insane persons, such as in the case of Sarbo and of 
Dornbluth. Amyotrophic lateral sclerosis may develop in an insane 
person as well as in a person of sound mind. I am inclined to think 
that it is an error to classify such cases as that reported by Zacher as a 
typical form of the disease. A man of thirty developed six years 
after syphilitic infection disturbance of speech, and later the clinical 
picture of general paresis, which was accompanied with atrophy in the 
upper extremity. The autopsy, in addition to many other lesions, re- 
vealed changes in the crossed pyramidal tracts and slight alteration of 
the anterior horns. Nor do I think that such cases as the one recently 
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reported by Jurman as one of amyotrophic lateral sclerosis supervening 
in a general paretic after a blow on the jaw which caused a fracture 
should be included with this disease at all. Jurman’s patient developed 
difficulty of swallowing and of speech, inability to put out the tongue, 
feebleness of the arms and legs, augmentation of the tendon-jerks, clonus 
of both feet, difficulty in walking, slight diminution of faradic irrita- 
bility, and forced laughter. I can see nothing in a symptom-complex 
such as this incompatible with general paresis. Bearing in mind the 
widespread and extensive decay of neurons which characterizes general 
paresis, it is far more legitimate to classify such cases under that dis- 
ease than to try to put them under the rubric of amyotrophic lateral 
sclerosis. 

The mental symptoms of amyotrophic lateral sclerosis that are worthy 
of mention are suicidal impulse, such as existed in my case, attacks of 
meaningless laughter and of weeping without direct cause, occurring in an 
impulsive manner, and evidences of slight dementia. All of these symp- 
toms may well have their foundation in the organic changes that go on 
in the brain. It is not improbable that the impulsive, uncontrollable 
emotional display bespeaks an involvement of the motor neurons 
extending into the thalamus. In a similar way such cerebral manifes- 
tations as those reported in a case by Erben, paraphasia and disturbance 
of speech and intelligence, may be attributed to disease of the cortico- 
muscular neurons. The point that may be emphasized here is that 
mental symptoms occur with considerable frequency in this disease and 
rarely in spinal progressive muscular atrophy. 

The Etiology of Amyotrophic Lateral Sclerosis. The 
etiology of amyotrophic lateral sclerosis is very obscure, practically 
nothing is known of the real cause of the disease, and I regret that 
I am unable to contribute anything. Whatever information is to 
be derived from a study of a considerable number of cases will, how- 
ever, be here set forth. After careful examination of the entire litera- 
ture of amyotrophic lateral sclerosis, I have selected the records of 
ninety-four typical cases and added to them ten of my own cases, five 
with autopsy and five without, and have made these the basis of a 
statistical study.’ 

Of the 104 cases 55 were males and 49 females. It will be seen 
at once that this is at variance with the statements of many pre- 
vious writers regarding its frequency in the two sexes. The French 
school particularly are positive in their statement that the disease is 
much more frequent in females than in males. Probst, who made a 
careful analysis of 53 cases in 1898, found that the number was evenly 
distributed between males and females. As my cases are in nowise 

’ Dr. Joseph Frankel has kindly loaned me the histories of three typical.cases, which are 
incorporated. 
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selected, merely taken from the literature wherever a typical case could 
be found, the inference is more reliable than from 'a small number of 
cases personally observed. For instance, of the last 7 cases that I have 
seen personally 5 were men and 2 women. 

It is generally held (and I have heretofore shared the view) that 
amyotrophic lateral sclerosis is more frequent between the ages of 
thirty and forty. In 100 unselected cases 30 patients were between 
thirty and forty ; 29 between forty-five and fifty ; 28 between fifty and 
sixty, and 2 under thirty. This would seem to show that the decade 
following the forty-fifth year is equalh' liable to the affliction. 

In 26 cases the total duration of the disease was fifty-five years, which 
makes the average duration a little more than two years. This coin- 
cides with my experience. The briefest duration of the disease in cases 
found in the literature was five months, and this patient was carried off 
by influenza. In 2 cases, however, the disease seems to have run its 
course in six months. Record of 4 cases was found in which the dis- 
ease lasted only nine months. A few cases only lasted upward of five 
years ; the longest on record seems to be ten years. 

The part of the body to be first affected was inquired into with con- 
siderable interest. Out of 81 cases in which there was specific informa- 
tion on this point the upper extremity was affected first in 39 cases, the 
lower extremity in 14 cases, and the upper and lower extremity (hemi- 
plegic), or all four extremities, in 11 cases, while the disease came on 
with bulbar symptoms in 21 cases. In upward of 50 per cent, of all 
the cases bulbar symptoms appeared within the first year. But in the 
cases that are ushered in with bulbar symptoms it is not long before 
atrophy or spasticity or both show themselves in other parts of the body. 

Patients are very apt to attribute their symptoms or disease to in- 
fluence or experience known to be deleterious to their health, such as 
exposure to the wet or cold. This is the case particularly when the 
seemingly attributable cause precedes immediately the appearance of 
the first symptoms. Exposure to cold and wet, overwork, strife, fright, 
and bodily injuries were enumerated as causative in 28 instances. In 
many of the cases on our list no attributable cause is given. Bodily 
injury was said to have preceded the first manifestations of the disease 
in seven instances; but the relationship of injury is often very remote, 
as in the following case : 

J. E., aged forty-five years, shoemaker, married, born in Russia ; dates 
the beginning of his illness to July, 1897. He attributes it to a fall 
from a car three months before, which, however, produced no apparent 
injury. He complains of weakness in the hands and feet and of diffi- 
culty in speech. He has had considerable vertigo, headache, and ner- 
vousness, and lately difficulty in swallowing and chewing has been 
noticed. He complains also of a “ drawing ” sensation in the legs and 
hands, of a sensation of coldness in the lower half of the abdomen, and 
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of heat in the upper half of the body, which is also the seat of profound 
perspiration,' In September, 1897, an examination showed typical 
spastic gait, short, wooden stride, locomotion being accomplished Avith 
great dilBculty, Fibrillary twitchings of the shoulder girdles are very 
conspicuous. The patient is unable to close the mouth tightly on 
account of fibrillary twitching of the face and weakness of the lip mus- 
cles. There is no atrophy. 

On March 2, 1898, an examination was made, of which the following 
is a transcript of the notes : 

The patient is of medium size, fairly well nourished, except in the 
localities where muscular atrophy has reduced the volume of the parts. 
The head inclines somewhat toAvard the right side, the eyelids are droop- 
ing, and the facial expression is immobile. There are no scars on the body, 
except one in the right popliteal region, the result of an intentional in- 
jury in order to avoid military duty. When the patient is raised the 
upper extremities are flexed at the first interphalangeal joints. The 
lower extremity is slightly flexed, and there is plantar flexion at the 
ankle-joints. Fibrillary twitchings are to be seen especially in the right 
upper extremities, in the muscles of the shoulders, and in the muscles of 
the mouth, they are present, but to a lesser degree in the muscles of the 
lower extremity, and here, too, they are more conspicuous on the right 
side than on the left. The patient is unable to Avhistle or to blow out 
the cheeks, and the mouth is characteristically tapir. The tongue is 
constantly in the state of undulatory movements, and is very much 
limited in its excursions without and within the mouth. There is con- 
siderable spasticity of both upper extremities, and the tendon-jerks are 
all exaggerated. The atrophy in the upper extremity is most profound 
in the extensor muscles of the forearms, and the thenar, hypothenar, 
and interossei muscles. In the lower extremities the thigh muscles on 
the right side are reduced in volume. Passive movements encounter 
marked resistance. The knee-jerks are lively, but there is no patellar 
or ankle clonus. The increase of tendon-jerks in the lower extremities 
is not proportionate to the profound spasticity. The plantar reflexes are 
lively. There is no disturbance of sensation or of the sphincters. 

Electrical examination gives the foIloAving noteworthy information : 
To faradic and galvanic excitation the muscles at first shoAved rather 
increased irritability ; this, however, is soon exhausted, and after the 
current had been applied a few times excitability is lost for a while. 
The transition is, however, not a sudden one, but it goes slowly from 
sharp contraction through various stages of vermiform contraction to 
entire absence of response. The ulnar nerves do not respond to any 
current. 

Some cases of this disease attributed to injury, such as that of Gold- 
berg, are reported so incompletely that neither the existence of amyo- 
trophic lateral sclerosis nor the etiological connection of trauma is 
clear to the reader. In other cases, such as that reported by Oppenheim, 
in Avhich the symptoms came on after severe overexertion, there existed 
symptoms (hyperEesthesia of the left thorax, antesthesia for temperature, 
and pain in the right leg) which are never present in typical cases of 
the disease. On the other hand, there are cases, such as those of 
Striimpell and others, in Avhich trauma seems to have been the imme- 
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diate antecedent of the appearance of the disease. Just how trauma acts 
to disease the motor neurons is not clear. Whether hy the depreciation 
of mental and physical vitality or by the production of metabolic 
products which act injuriously on the motor neurons to facilitate the 
occurrence of the disease cannot be said. From a review of all the 
cases reported it may be said that trauma does not seem to be an ade- 
quate cause of the disease. Personally I have never seen a case in 
•which I thought it had the slightest etiological influence. Overwork, 
and especiall}'^ overwork of a particular character, such as that of gold- 
beaters, embroiderers, etc., which calls for exhausting use of certain sets 
of muscles and which plays a role in the etiology of sjiinal progressive 
muscular atrophy, does not seem to enter into the etiology of the disease 
under consideration. It occurs mostly among the working class, hut no 
particular occupation would seem to stand in relation to it. 

There is much in the natural history and occurrence of the disease 
which reminds one of an infectious or intoxication process, and it was 
with considerable interest that the list of cases that I have selected was 
looked through to determine if there were any information to he had upon 
this point. 

A number of cases have been reported which developed within a 
short time after parturition. These may be dependent upon some 
unknown toxic substance. The following cftse is an excellent example : 

Mrs. P. V., aged thirty-four years, born in Russia, married, aud has 
six children, four of which died in early childhood, two are living and 
well. She has always had good health. Her present illness began a ' 
year ago, immediately after the birth of her last child. She arose the 
sixth day after a normal labor, and soon experienced an increasing 
weakness of all of the extremities. Within the next six months this 
had increased to such an extent that she was unable to get out of a 
chair or to help herself, as in eating and in dressing, with the upper 
extremities. There was no complaint of pain or of disturbance of the 
sphincters. She complains now, December 7, 1895, of a “ tension in 
the nerves ” (spannung), and of nervousness, of stiffness of the legs, and 
of paralysis of the four extremities. Examination at this time shows a 
woman of medium size, fairly well nourished, Ijdng in bed. She is un- 
able to stand, to sit, to work, or to make any movement except of the 
head, and limited movements of the upper extremities. The left upper 
extremity is weaker than the right. There is no difficulty in swallow- 
ing, hut she says that it requires much effort for her to speak, aud her 
voice is slightly husky. There is pronounced atrophy of the thenar, 
hypothenar, and interosseous muscles of both hands, more advanced in the 
right hand. Atrophy of both shoulder girdles, more pronounced on the 
right than on the left, and distinct fibrillary twitching in the atrophying 
muscles. The jaw-jerk is very lively, the elbow-jerks are increased, the 
knee-jerks are somewhat plus, the plantar reflexes are absent. There is 
no atrophy of the muscles of the lower extremities despite the motor 
paralysis, but fibrillary twitchings are noted from time to time in the 
muscles of the thigh. There are no sensory disturbances, the sphincters 
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are intact. The notes of examination, made six months later, are as 
follows : 

The patient has become more helpless. She now has difficulty in 
swallowing, food frequently gets into the larynx, and liquids often regur- 
gitate, and there is marked disturbance of speech. It is very difficult 
for her to speak at all when she is lying flat. Respiration is hurried 
and shallow, and the accessory muscles of respiration are constantly 
being called into play. The respiratory murmur is scarcely audible. 
The atrophy of the upper extremity has become more profound. Pas- 
sive movement of the left shoulder meets with elastic resistance and is 
painful to the patient. She is still able to elevate the shoulders slightly 
and to flex and extend the right arm to a very slight extent. She can 
also make limited movement of the right toes. The atrophy, which in- 
volves the supraspinatus, deltoid, muscles of the forearm, the lumbri- 
cales, interossei, thenar, and hypothenar eminences, is very advanced on 
the right side. There is fibrillary twitching in all of the atrophic 
muscles. The response to galvanic current is sluggish and vermiform, 
the best contraction being obtained by the kathode. The galvanic reac- 
tion is lost in the peroneals, diminished in the nerves of the upper ex- 
tremities. The faradic irritability is still present but very sluggish. 
The tendon-jerks are increased ; there is considerable spasticity of the 
upper extremities, less in the lower extremities. The patient now has 
attacks of spasmodic crying and laughing. 

Six of the patients gave a history of syphilis. This is probably not 
more than the actual percentage of syphilization. In two of these 
cases, both my own, there may have been some direct relationship 
between the syphilitic infection and the amyotrophic lateral sclerosis. 
A brief outline of these cases is as follows : 

^ The patient, a single man, forty-nine years old ; was by occupa- 
tion a house and sign painter. He has never had lead poisoning. 
When forty-four years old he contracted syphilis, for which he had no 
treatment save local application. Two years afterward, without 
apparent or attributable cause, the muscles of the left hand began to 
atrophy. A few months later the atrophy began in the left leg, and 
about the same time he began to be slightly spastistic. The atrophy, 
which was in active progress at the time of his admission to the hospital, 
now involved both upper extremities, the left more than the right, and 
to a slight extent the left lower extremity. The ten don -jerks of the 
knees, ankles, and elbows are much exaggerated, the left more than the 
right. There is no ankle clonus. The patient complains of stiffness and 
a feeling of tension in the back of the neck. There are no sensory or 
sphincteric disturbances. Bulbar symptoms have not yet shown them- 
selves. 

In the second case the syphilitic element in the disease seemed to be 
of much importance. This ease is clinically a typical example of amyo- 
trophic lateral sclerosis. Still, it is not unlikely that the pathological 
process upon which it is dependent is a syphilitic disease of the spinal 
cord, syphilitic myelitis, if we wish to use that term, the brunt of the 
lesion being borne by the anterior horns with coincident or secondary 
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involvement of the white matter around them. It is probable that the 
pathological change in such cases begins in the bloodvessels and consti- 
tutes a syphilitic arteritis or endarteritis, and that the changes in the 
parenchyma are secondary. 

A plumber’s assistant, aged forty-eight years, contracted syphilis when 
thirty-six and received treatment until the local manifestations of the 
disease had disappeared, i. e., for two or three months. He remained 
W'ell until the end of August, 1902, when, while driving nails into a re- 
sistant wall, the left hand wielding the hammer, he experienced a sense 
of inci’easing powerlessness in the left upper extremity. He had to quit 
work, and has not returned to it since. The weakness of the left upper 
extremity continued to increase, and soon became manifest not only in 
the shonlder but in the forearm and baud, the flexors being particularly 
weak. Within a month he remarked some weakness of the muscles of 
the right forearm and hand, the two middle fingers being weakest. 
About six weeks after the onset of the s^'mptoms he noticed for the first 
time atrophy of the muscles of the left shoulder girdle, and later of the 
muscles of the arm and forearm. Aside from the sensation accompany- 
ing fibrillary twitching in the atrophying muscles, the patient made no 
complaint. 

Examination three months after the attributed onset of the disease 
revealed profound atrophy of the muscles of the left shoulder girdle, 
the biceps and triceps, and slight atrophy of the pectoral muscles. The 
flexor muscles of the left forearm are more atrophied than the extensors 
on the left side, while on the right side this condition is reversed. The 
tendon jerks are very much exaggerated all over the body. IMyotatic 
irritability is slow. The plantar reflexes are very lively and of the 
flexor type. The abdominal reflexes are present, and the cremasteric 
diminished. There is some increased resistance to passive movements 
of the lower extremities. All forms of sensory stimulation are inter- 
preted correctly. The pupils are reduced to a pin-point and dilate very 
slightly in the dark. 

There are a number of cases similar to this recorded. In some of 
them the diagnosis of subacute poliomyelitis has been made on account 
of the rapidity with which the symptoms came on, or because of rather 
sudden accession to the symptoms. The explanation of such abrupt- 
ness is, I believe, that one or more diseased bloodvessels ruptured and 
caused rapid destruction of surrounding nerve cells. I would not be 
understood to say that I consider these cases genuine examples of amyo- 
trophic lateral sclerosis. The point that I wish to make is, that there 
are cases of syphilitic disease of the cord (best designated at the present 
time as focal myelitis) which parallel the symptoms of amyotrophic 
lateral sclerosis, in the beginning at least, very closely, and that these 
may be called syphilitic amyotrophic lateral sclerosis. 

In the first case the patient’s occupation may have had something to 
do with the development of the disease, for there have been cases 
recorded in which lead poisoning would seem to have had some relation- 
ship to the development of the disease, as in the following case : 
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A house painter, thirty-five years old, of good habits, and who denied 
syphilitic infection, gave the following history ; Four years before the 
onset of his present symptoms he had a typical attack of painter’s colic, 
from which he recovered in a fortnight, since when he has kept at his 
work. A year ago he first noticed weakness of the little finger of the 
right hand. Soon after the atrophy became evident, not only in the 
hand, but in the right shoulder girdle. The atrophy was accompanied 
with marked fibrillary twitchings, “ cramped ” feeling in the arras, and 
pain and stiffness of the neck. The knee-jerks, ankle-jerks, and the 
triceps-jerks are exaggerated, and there is an atypical Babinski reflex. 
Bulbar symptoms have not yet shown themselves. 

In a case of this kind it may be a mere coincidence that the disease 
occurred in a worker with lead. But knowing, as we do, that lead has 
a special predilection to attack motor neurons, it may well be that it 
bore some relationship to the immediate development of the disease in 
this case. In fact, it may be said that all of the factors that have been 
attributed as in some manner causative of the disease, such as injuries, 
exposure, intoxications, and the like, act only as the fuse to ignite the 
pile that is already prepared. Back of it all is the sometlimp which 
is the real cause of the disease. 

Finally, a great deal has been written about an innate disposition on 
the part of the neurons to undergo degeneration when subject to influ- 
ences which would be innocuous to properly endowed and developed 
neurons, an abiotrophy of the motor neurons, to use a term recently in- 
troduced by Gowers. It must be admitted that the tissues are en- 
dowed with a certain vital resistance, and when this wanes off they 
readily fall a victim to injurious influences, but amyotrophic lateral, 
sclerosis has, in the main, the clinical features of an active destructive 
disease, not a decay. Although I am willing to admit prenatal influ- 
ences, there must be some more tangible and actively operative cause. 
It is not unlikely that we must look to the pathological chemist for the 
discovery of the real noxious agency. 
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CONGENITAL DISLOCATION OF THE SHOULDEE. 

By Charles Greene Cumston, M.D,, 

OF BOSTON. 

Congenital dislocation of the shoulder is of infrequent occur- 
rence, and recorded cases of this affection are still very few in number 
and some of them are of doubtful value. Instances are recorded in 
adults and it is only on more or less certain commemoratives that the 
congenital nature of the condition has been diagnosed. Other cases 
have been met with in the foetus, but in these a detailed account is 
wanting. 

I have endeavored to collect all reported cases of congenital disloca- 
tion of the shoulder, but there are only a few that are really conclusive. 

Many of them appear to me simply traumatic dislocations occurring 
during delivery, and in these cases the condition is usually a separation 
of the epiphysis, while others are instances of infantile paralysis. Still 
others are simply a diastasis due to a relaxation of the ligaments ; 
while still others appear to have a distinctly congenital origin, which 
is proven by an electrical examination of the muscles or by post- 
mortem examination. In this paper I shall deal only with the two 
latter conditions. 

The history of congenital dislocations goes back to Hippocrates, who 
speaks of them in several passages of his writings, but since his time 
the attention of surgeons was nearly turned away from this congenital 
defect until that great master, Ambroise Pare, again called attention 
to this type of lesion, although he appears to have had the traumatic 
obstetrical type more in view, for -he says: “Car souventes fois 
les luxations arrivent aux enfantements difficiles quand les sages- 
femmes, tirant les bras des enfants, disloquent les iouointures de 
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I’espaule ou de la cuisse.” From this time on little seems to have 
been written on the subject until William Smith contributed an article 
in 1839 in the Dublin Medical Journal, and again in 1847 in his 
Treatise on Fractures, this author publishes two cases of his own. In 
1841 Gaillard published a case of congenital dislocation of the shoulder 
in the Memoires de V Academie de Medecine, which, unfortunately, like 
many others, was not proven by an examination of the periarticular 
muscles, but which, nevertheless, may be included in the congenital 
form on account of the deformity of the articular ends, which was 
easily demonstrated because of the extreme thinness of the tissues 
of the patient. At about the same time — that is to say, in 1841 — J. 
Guerin considered the question more full)’^ and admitted three varieties of 
congenital dislocation of the shoulder, namely, (1) directly downward, 
(2) downward and inward ; (3) outward and upward. He quotes 
several examples upon which he based this division, but only one 
appears to me as demonstrated, and this was a foetus j^reseuting a sub- 
dislocation of the humerus outward and upward. 

A few years later Bouteillier published, in the Bxdletin de la Socicit 
Anutomique of 1849, a case of congenital deformity of the shoulder in 
a patient afflicted with Pott’s disease. At the same time Cruveilhier 
wrote in his Traite d^ Anatomic Patliologique the following passage : “ II 
faut bien se garder de confondre avec les luxations cong^nitales de 
I’humSrus de simples diastases par relachment des ligaments, telles que 
la diastase de I’articulation scapulo-humerale dans le cas de paralysie 
du deltoide. ... 

" Sur six cas present^ par Smith, il n’y en a que deux qui prfi- 
seutent une double luxation (luxation sym6trique) ; seuls, ces deux cas 
ont ete I’objet de dissection, et peuvent, par consequent, Ctre pris comme 
preuve a I’appui. 

“ Dans les autres cas, on s’est base : (1) d’apres les commemoratifs, 
ui les malades ni leurs parents ne se rappelant aucune violence ex- 
terieure dirigee centre I’epaule; (2) d’apres les signes cliniques fournis 
par I’examen de I’articulation. 

“ Voici, d’ailleurs, la description detailiee d’un fait que j’ai eu 
I’occasion d’ observer et que je crois appartenir a une luxation congeni- 
tale de I’liumerus dans la fosse sous-scapulaire. II serait cependant 
vossible qiCil dUt litre rapportt a une diastase consecutive d une paralysie 
musculaire.” 

Alphonse Robert wrote a thesis in 1851, entitled Des vices congeni- 
taux de conformation des articulations, in which he reviews those cases 
which had been published on the shoulder-joint and mentions those 
that have already been alluded to. But the most important contribu- 
tion to the study of congenital dislocation of the shoulder that had 
appeared up to that time was a thesis upheld at Paris in 1866 by 
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Leonidas Loignon, and in this work the author had carefully collected 
twenty-four cases of dislocation of the shoulder, among which only a 
small number could be classified as congenital. Meyer reports an 
interesting case and also states that d’Outrelepont had told him that he 
had seen a dead-born foetus at term which had a double dislocation of 
the shoulder. The labor had been an easy one. A projection of the 
acromion and an infra-acromial depression were noted, while the head 
of the humerus was found under the coracoid apophysis. The shoulder 
and the arm were less developed than on the opposite side. 

In 1879 Jenni reported a case of congenital dislocation of the left 
shoulder, and in the same year Kiister recorded an instance of a one- 
year-old child presenting a congenital backward dislocation of both 
shoulder-joints. Nothing more appears to have been written on 
the subject until about 1895, when Phelps commenced to write on the 
lesion. Another case was reported by Lewis, of Philadelphia, in the 
Medical News ; then in 1898 two others were published by Scudder, of 
Boston, in The American Journal op the Medical Sciences, one 
by Eve, of London, while the latest contribution that I have been able 
to find appeared in 1901 in the Neio York Medical Journal from the 
pen of Dr. Marsten, of New York. I would say, however, that Kir- 
misson, in his Traitt des Maladies chirurgicales d’origine conginitale, 
devotes a short article to dislocations of the shoulder, and after re- 
marking that the affection is of extreme rarity, the greater number 
of instances being due to a paralysis or to a traumatism inflicted 
during birth, he admits three varieties, namely, (1) subcoracoid, (2) 
supra-acromial, and (3) infra-acromial and infra-spinous. He also 
says that he has met with a congenital infra-acromial dislocation in a 
girl aged fourteen years ; the arm was atrophied and shorter than its 
fellow, while the movements of the shoulder, more especially that of 
elevation, were very incomplete. 

The etiology and pathogenesis of congenital dislocation of the 
shoulder-joint are most obscure, and many are the opinions that have 
been emitted by various authorities, but there is not one that gives 
entire satisfaction. It is far from my intention to make the pretention 
of adding a new theory to those already existing, and I simply propose 
to examine the principal ideas which have already been emitted and 
discussed regarding the subject of congenital dislocations in general. 

Now, in the first place, a point that strikes one’s mind most forcibly 
m the study of the etiology is the greater frequency of congenital 
dislocation in girls than in boys, and this predilection for the female 
sex is most difficult to explain. It has been upheld that the skeleton 
of woman and those of man did not have exactly the same disposition ; 
but, nevertheless, at the beginning of life it appears to me that the 
same dispositions exist in the same degree in both sexes. 
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Ill considering the subject of congenital dislocations of the hip, 
Roser formulated an hj^pothesis according to which the testicles are the 
starting-point of reflexes which prevent the foetus placing his lower 
limbs in positions which would be favorable for the displacement of 
the head of the femur. Although this hypothesis is quite suggestive, 
it does not explain ivhat cause may prevent unfavorable positions in 
the other limbs, and particularly the structures composing the shoulder 
in male infants. It is, nevertheless, a fact, which has been amplj’^ 
demonstrated by Broca, that congenital dislocation of the hip occurs 
in male children in 80 per cent, of the recorded cases. 

Another fact which is interesting, and to which I believe no satisfac- 
tory explanation can be given, is that congenital affections are more 
frequently met with in girls belonging to the lower classes than in 
those born of well-to-do parents. I think that in the case of congenital 
dislocations intra-uterine rickets may possibly play a certain role. 

There is another etiological factor besides the question of sex that is 
most important to consider, and this is heredity. Geoffro}’- Saint-Hilaire 
has said that in all ages it has been known that parents often transmit 
anomalies of organization with which they may be affected to their 
descendants, just as they transmit their physical constitution or their 
moral and intellectual qualities. Sometimes the father or the mother 
only give this unhappy heritage to the children, either of their sex or 
of the opposite, while occasionally, on the other hand, they transmit 
the deformity equally to the children of both sexes, and the ills of one 
individual thus become the common propert}’- of an entire race. Occa- 
sionally even a perfectly formed normal subject, but who was the issue 
of ill-formed parents, will see the anomalies which afflicted the latter 
reappear in his children. 

In order to explain the existence of hereditary deformities a primor- 
dial defect in the organization of the germs has been admitted, and these 
congenital defects, according to this theory, are due to an aberration 
in the formative force — in other words, to a disturbance arising in 
the process of formation. It often happens that the ends of bones 
composing a joint have an abnormal form or direction from which a 
malformation of the joint ensues. 

Alcoholism, tuberculosis, and syphilis in the parents or ancestors 
have often been accused of producing congenital deformities, and from 
the light that has been thrown on this important subject by modern 
researches in embryology, it would appear to me that these are potent 
factors. Other than the two circumstances already mentioned, namely, 
the much greater frequency in the female sex on the one hand, and 
heredity on the other, which at the present time are certainly above 
discussion, absolutely nothing is known regarding the etiology of con- 
genital dislocations. 
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The pathogenesis of congenital dislocations is a much discussed ques- 
tion, and has given rise to numerous and dissimilar theories. The 
oldest one, which goes back as far as Hippocrates, considers congenital 
dislocations as due to an intra-uterine trauma, and although this ex- 
planation is far from satisfactory, it has been upheld by J. L. Petit 
and Cruveilhier. In 1876 Preuss, in considering the etiological part 
played by trauma occurring to the mother during pregnancy, reported 
a case of a woman in the fourth month of gestation who fell on a 
hard object, striking on the left side of the abdomen. She gave birth 
to a lusty boy, who presented an irreducible dislocation of the humerus 
and a fracture of the forearm which had united with the formation 
of a bone callus. This authority at the same time pointed out the 
bad influence exerted by dress, riding, dancing, and heavy work 
during pregnancy. But this theory does not explain why the dislo- 
cation occurred, and still less why the dislocation is often a double 
one, and for that matter no anatomical fact can demonstrate the 
effect of a trauma upon the production of a congenital dislocation. 

The second theory which attributes a congenital dislocation to a 
disease of the joint of the fostus during intra-uterine life has no founda- 
tion whatever. Hypertrophy of the adipose tissues between the artic- 
ular surfaces, tubercular arthritis, and hydrarthrosis, with a consecutive 
relaxation of the ligaments, have all in turn been incriminated as 
factors in the production of congenital dislocation. But the trouble 
is that these diseases have never been anatomically demonstrated, and 
Lorenz has said that in opening such joints he has never been able to 
find an increase in the quantity of the synovial fluid. 

In 1890 Pfender endeavored to demonstrate that congenital disloca- 
tions were a manifestation of hereditary tuberculosis ; but he only suc- 
ceeded in proving one thing, and that is that tuberculosis is very frequent 
and that it does not prevent a child from having a congenital disloca- 
tion. 

Besides traumatism, or any other affection of the foetus during preg- 
nancy, J. L. Petit, d’Outrelepont, and others, have stated traumatism 
during labor as a cause ; but in point of fact this theory is not 
acceptable, because not only in several cases the obstetrician was not 
obliged to interfere; but the researches of Duchenne, Vallette, Lorenz, 
Kronlein, Loignon, and Hofmokle, regarding traumatic dislocations in 
the newly born, have demonstrated that according to the anatomical 
conditions a fracture or a separation of the epiphysis will take place 
under the action of external violences, such as torsion or traction, 
but that dislocation never results. 

The fourth theory has been advanced by Jules Gu4rin and Verneuil, 
who believed that every congenital dislocation was due to a pathological 
condition of the muscles, resulting from an infantile paralysis. For 



972 cumston: dislocation of the shoulder. 


both these authorities the cause of the dislocation -was a loss of mus- 
cular equilibrium; but, contrary to Gu6rin, Verneuil denied that 
muscular contracture played any part in the production of these lesions. 

From the cases reported in the literature including my own, 
I think that it is easily proven that a congenital dislocation may 
occur without any symptom of infantile paralysis being present, and 
in my own case, as well as from one recorded by Picot, it will be 
observed that all the electric tests were preserved in all the muscles 
surrounding the shoulder-joint, and, consequently, all possibility of a 
myelitis could be eliminated. 

The last theory, which is due to von Ammon — the so-called theory 
of arrested development — remains to be briefly considered. This 
authority includes this malformation among the congenital articular 
dystrophies. This theory, however, has undergone many changes from 
those who have studied it. There are some who believe that a con- 
genital dislocation is due to an absolute absence of parallelism in the 
development of the joint cavity and the head of the bone which it is 
intended to receive. In other words, this simply means a dispropor- 
tion between the container and the contained. 

Other authorities recognize the fact that in reality the lesions are 
far more complicated, and that they not only occur in the joint cavity, 
but on the articular extremity of the bone as well, so that all the 
elements entering into the formation of the joint participate in the 
deformity. 

This latter theory is perhaps the most acceptable, and explains why 
heredity may be one of the most important etiological factors in the 
production of these deformities ; but, nevertheless, it must be said that 
the study of etiology and the pathogenesis of congenital dislocations has 
not made much progress since the time of the writings of the great 
physician of Cos, and still remains a most obscure question. 

The pathological lesions found in congenital dislocation of the 
shoulder are pretty much the same in all the recorded cases, and what 
is most striking is the arrest in development of that portion of the 
skeleton upon which the muscles take their insertions. The muscles, 
too, are atrophied. The capsule of the joint is intact, and its insertions 
are normal. It is only somewhat relaxed, very distended, and occa- 
sionally considerably elongated. 

If we consider those cases which have been examined neci'oscopically, 
it will be noticed that an arrest in the development of the bones form- 
ing the shoulder- joint is noted in all. In Bouteillier’s case the shoulder 
was badly formed, the articular cavity was almost filled up and its 
cartilage was wanting ; the humerus was slender and inflected, while 
its head was flattened. 

In both cases recorded by Smith the glenoid cavity was reduced to 
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about one-tbird its normal size, while its internal border was com- 
pletely wanting ; the humerus was thin and atrophied, while its head 
had an oval shape, the largest diameter being vertical. In Mayer’s 
case the glenoid cavity had completely disappeard, while the head of 
the humerus, which was oval or rather oblong in shape, was in direct 
contact with a newly formed cavity which had been produced from 
the border of the glenoid. 

Cruveilhier found a glenoid cavity and apophysis forming a flat- 
tened stump, deprived of cartilage and directed outward; the head of 
the humerus was greatly deformed, and the small trochanter projected 
markedly. In all cases the capsule was found intact and presented 
its normal insertions on the bone. In my own case and that of Bouteil- 
lier it was very much distended. 

In most cases the muscles were found generally atrophied, but this 
atrophy was due to a decrease in the number of fasciculi, and conse- 
quently was a true atrophy due to a formative defect and not from 
degeneration. It is the same arrest of development as is found in the 
extremities of the bones, and from this it results that certain muscles 
are shortened while others are elongated, according to the new position 
that the head of the humerus occupies in the articulation. 

For the same reason the bloodvessels and the nerves may be altered 
and shortened ; but although this shortening is of no great consequence 
for the bloodvessels on account of their elasticity, it has its importance 
for the nerves, whose functions might be badly disturbed if brutal 
manoeuvres in the reduction of the dislocation were undertaken. 

When we are dealing with a malformation of the shoulder-joint, we 
should consider two things : First, the recognition of the congenital 
nature of the disease, and, second, if such be the case, the structures 
entering into the formation of the joint should be carefully examined. 
The congenital nature of the affection is not always an easy matter to 
decide, because oftentimes the diagnosis can only be based on the com- 
memoratives of the parents. The general aspect of the deformed 
shoulder rarely indicates the affection with which one is dealing, and 
for this reason the question of heredity and personal antecedents of 
the patient should never be neglected. 

It is quite natural that if in the ascendants of the patient several 
of them are found to have had similar conditions, or if in the patient 
two or more malformations are also present, it is most probable that 
the condition is a congenital one. 

Many errors have been committed, and I would mention as instruc- 
tive one that was made by Nelaton in a case diagnosed as a con- 
genital dislocation of the shoulder. The patient died and at the 
necropsy lesions of the circumflex nerve and the cervical portion of 
the cord were found. 



974 cumston: dislocation op the shoulder. 

riie principal character which will allow one to distinguish- a con- 
genital origin from an accidental affection may be stated as follows, 
namely, that a congenital dislocation is usually easy to reduce, but 
very difficult to maintain reduced ; while in the case of an acquired dis- 
location reduction is almost always impossible, but if it can be accom- 
plished the parts are easily retained in place. In Picot’s case all that 
was necessary was to seize the left arm and give it a slight rotation 
outward, and the head of the humerus was reduced without diffi- 
culty ; but as soon as the arm was liberated, the head of the bone 
immediately returned to its former position. Jenni treated his case by 
a prolonged e.vtension with rotation, and the dislocation recurred ten 
times. In my own case reduction could be partially accomplished 
under ether, but the parts would not remain in place. 

Continuing the question of diagnosis, I would point out that two 
circumstances must be distinguished, the first being relative to the 
length of time after birth that the subject is examined, whether it be 
at the time of birth or a few days afterward, or when the child has 
attained several years or more. 

If we examine a child at the time of birth or within a few days 
following, we may be simply dealing with an intra-uterine traumatism, 
in which case the commemoratives will be of great assistance. The 
etiological action of intra-uterine traumatism is not absolutely proven, 
and in the cases that I have collected this accident has not been met 
with during the pregnancy. 

On the other hand, we may be dealing with an obstetrical trauma- 
tism. It is well known that a traumatic dislocation during labor is 
extremely infrequent, and that it is in most instances in reality a 
fracture of the upper end of the humerus or a separation of the 
epiphysis. Under these circumstances, besides the absolute impotency of 
the fractured limb, a painful tumefaction will be found around the 
joint. The search and manipulation is not an easy thing to carry out 
in a very small baby, but if gentleness and perseverance be employed, 
the painful region may be quite exactly mapped out and occasionally 
a very slight crepitation may be elicited, and there will be found a 
more or less extensive ecchymosis. 

These symptoms are wanting in congenital dislocation of the shoulder, 
in which case the joint is perfectly free and all symptoms of an inflam- 
matory process are lacking. Congenital dislocation of the shoulder 
may also be confounded with a congenital relaxation of the articular 
ligaments ; but in this case the dislocation is not present when the 
limb is in repose, but it is produced with the greatest ease when any 
slight effort to use the arm is made. After reduction the parts remain 
in place. 

Obstetrical paralysis is characterized by its usual location in the 
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deltoid, iafraspinous, and flexor muscles of the forearm. The arm 
hangs down in internal rotation and lies against the thorax, while the 
hand is in pronation and the fingers flexed. Since the deltoid muscle 
is always involved in root palsy, the shoulder is depressed, immov- 
able, and the arm cannot be raised. Nevertheless, since the trapezius 
is not involved, this muscle may give a few feeble movements to the 
shoulder. 

Sensibility is completely preserved in the entire extent of the upper 
limb, but if the electric reactions of the paralyzed muscles be studied, 
it will be found that they do not respond to the faradic current, or, if 
they do, it is only faintly. In the beginning, at least, they do react to 
the galvanic current. 

What distinguishes most positively a congenital dislocation of the 
shoulder from the paralysis is the preservation of the functions of all 
the muscles of the joint and their distinct excitability to electricity. In 
my own case, as well as in some others, all these reactions were present, 
and it is most unfortunate that in the other reported cases this part of 
the examination has been neglected. 

Congenital dislocation of the shoulder may be differentiated from 
syphilitic pseudo-paralysis, inasmuch as the latter disease hardly ever 
makes its appearance before the first or second month after birth. It 
also coincides with more or less advanced lesions of the bones, as well 
as with cutaneous and mucous manifestations of syphilis, while a dislo- 
cation, on the other hand, dates from birth and there is an absence of 
syphilitic stigmata. 

We should also bear in mind the differential diagnosis between dis- 
location and a paralysis having a cerebral origin ; but in the latter 
condition the paralysis is only exceptionally monoplegic. In most in- 
stances it takes on the hemiplegic type and includes both upper and- 
lower limbs and the inferior facial nerve. 

In those cases where the child has already attained several years in 
age, we will, in the first place, be obliged to eliminate all the ordinary 
lesions which affect the joints. Acute articular rheumatism is charac- 
terized by a periarticular swelling, with a more or less acute pain on 
pressure. Spontaneous pain is also present and is frequently accom- 
panied by fever. In congenital dislocation of the shoulder pain and 
swelling are absent, but there may be present some faint intra-articular 
cracklings which possibly might be mistaken for rheumatism. Gener- 
ally considered, however, the symptoms are too evident to be mis- 
leading. 

An old tubercular infection of the shoulder resulting in a sponta- 
neous dislocation is a very rare condition, but its existence has been 
admitted by good authorities. The differential diagnosis is quite diffi- 
cult, because it occasionally happens that the affection is cured without 
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leaving any external traces, and that the movements of the dislocated 
shoulder may in certain cases be quite as limited as those of a joint 
affected with an old ^Yhite swelling. The presence of cicatrices result- 
ing from former abscess formation will greatly aid in settling the diag- 
nosis. The difficulties, however, become greater if we are dealing 
with a tubercular lesion occurring in a congenitally dislocated shoulder, 
and in this case we can onlj' be guided b}' the commemoratives relative 
to the former condition of the joint. 

Traumatic dislocations are of an extreme infrequency, and usually 
such cases are in reality either a fracture of the upper end of the 
humerus or a separation of the epiphj’sis. All young children are 
exposed to these affections, but after the age of two years they become 
more infrequent, while past the age of ten jmars they are exceptional. 
In cases of doubt radioscopy must be resorted to. 

Progressive spinal amyotrophy of infancy can be recognized by the 
fact that it begins during the first year of life, denoting its presence 
by a paresis with atrophy of the muscles of the thigh and buttocks, 
and absence of symptoms of infection. It successively reaches the 
vertebral muscles of the neck and scapula, the arm and the forearm ; 
then the muscles of the leg, the hands and the feet become involved. 
The progress of the atrophy is progressive, chronic, and symmetrical. 
Electric excitability is diminished and the reaction of degeneration is 
always present. 

In- the juvenile type of progressive muscular atrophy an error in 
diagnosis of congenital dislocation of the shoulder can hardly be made. 
Erb’s disease appears either during early infancy or in young children, 
occasionally at puberty. Its commencement is insidious and shows 
itself as a weakness of certain muscles of the shoulder and arm, which 
can be detected when certain movements are made. The affection is 
always accompanied by a more or less apparent loss of flesh. 

The muscles that are at first attacked are generally the pectoralis 
major (excepting in its clavicular portion), the pectoralis minor, the 
lower fasciculi of the trapezius, the dorsalis major, the rhomboids, the 
biceps, some of the muscles of the neck, the anterior brachial, and 
the supinator longus. Some groups of muscles are nearly free from the 
atrophic process, such as the sternomastoid, the coracobrachial, deltoid, 

, the infraspinous and supraspinous, the muscles of the forearm, except- 
ing the long supinator, and the thenar and hypothenar muscles. Elec- 
tric excitability is proportionately diminished to the degree of atrophy 
present, while the reaction of degeneration is not distinct. 

Landouzy-Dejerine type of paralysis is chracterized by a paresis and 
atrophy of the muscles of the face, shoulder, and arm. This myopathy 
occurs during early infancy and usually begins in the muscles of the 
face. The projection formed by the deltoid is replaced by a depr^sion 
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through which a subdislocation of the humerus may be made out. This 
subdislocation is due to a relaxation occurring in the elements consti- 
tuting the shoulder-joint. As the disease progresses the pectoralis 
major, the trapezius, the stern omastoid are each included in the process 
and undergo atrophy which contrasts very greatly with the normal 
condition of the muscles of the forearm and the hand. 

Infantile spinal paralysis has often been accused of producing dis- 
location of the shoulder, and some have even gone so far as to deny 
the possibility of a congenital dislocation of the shoulder, believing 
that such a lesion was due to infantile paralysis. This disease is more 
frequently met with in early infancy, although infrequently it may 
occur later on in life. It begins suddenly with convulsions, cerebral 
symptoms, and temporary contracture. At the same time a fever, 
which lasts from one to eight days, makes its appearance, occasionally 
with remissions. 

The disease attacks at once all the muscles that are to be affected. 
After this regression takes place and certain paralyzed mxtscles recover 
their electrical and voluntary contractility, while others remain par- 
alyzed and undergo a progressive atrophy. 

A congenital dislocation is noticed immediately after birth, and there 
is a complete absence of fever. All the muscles have their voluntary 
contractility, while their atrophy is usually due to the long inactivity 
to which they are subjected. Of course, certain movements are ren- 
dered difficult on account of the mechanical obstacle formed by the 
dislocated head of the humerus ; but when reduction has been per- 
formed, the functional impediment seems to disappear. 

In infantile paralysis muscular contraction to electric stimulation 
is notably diminished, if not completely absent, and the reaction of 
degeneration is always present. This research is most important and 
should remove all doubts as to the diagnosis, because in a true con- 
genital dislocation all the muscles contract normally to the faradic and 
galvanic currents, and the reaction of degeneration is always absent. 
The prognosis of a congenital dislocation is not so serious as the mono- 
plegic type of infantile paralysis, and if a careful study of the structures 
composing the joint is made, as well as of the muscles of the shoulder, 
in a large majority of cases that which belongs to a congenital condi- 
tion and that which belongs to infantile paralysis can usually be made 
out. In all cases the muscular reaction and the presence or absence 
of the reaction of degeneration will allow one to make a correct diag- 
nosis. I would say, however, that occasionally the fever usually 
observed in infantile paralysis may be absent. It also happens that 
the paralysis forms the first symptom. It may come on slowly and 
gradually increase, and then may slowly disappear without leaving any 
trace. Then the symptoms may reappear during the period of regres- 
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sion and the paralysis will extend to the bulb, resulting in death of the 
subject. 

The condition of the ligaments of the shoulder-joint should be carefully 
examined, and it will he found that the changes that they have under- 
gone almost always combine with the changes which have taken place 
in the bones. If the capsule is relaxed, the limb is very loosely hung, 
and the extent of its movements is considerably increased. If muscular 
action does not prevent, the head of the humerus may be displaced in 
all directions. If, on the contrary, the ligaments are shortened, they 
will prevent the movements of the joint, which will then he only 
partial. 

The condition of the hones is not always an easy thing to ascertain, 
and in order to come to some conclusion the limb should he moved in 
all directions in order to explore the entire joint. The X-ray might 
be thought to be of value, inasmuch as it allows one to directly ex- 
amine the condition of the joint; but if I had not made my clinical 
diagnosis of congenital dislocation of the shoulder before the radio- 
graph was taken of my case, I believe that I should have been quite 
at a loss to know the exact condition of affairs had I been solely 
guided by the photographic picture of the skeleton. 

The early methods of treatment which were applied to these cases 
practically consisted in a forced traction during a longer or shorter 
period of time, and immobilization of the joint after the dislocation 
had been reduced. From these considerations and also from what we 
know of the treatment of congenital dislocation of the hip, the follow- 
ing treatment may be employed if we are dealing with a very young 
child or a baby : hydrotherapy, cold affusions, massage, and elec- 
tricity, which will keep the .muscles well nourished, will certainly render 
considerable service ; but with this a relative repose, and not an abso- 
lute one, should be given to the limb in order to prevent overfatigue 
and any action which might tend to draw the head of the hnmerus 
out of the cavity. 

It would appear, however, that in the vast majority of cases the 
only satisfactory treatment will be surgical interference, and I pro- 
pose here to briefly describe the operative technique for the reduction 
and permanent maintenance of congenital dislocation of the shoulder. 
The first operation that will be referred to is that advocated by the 
late Dr. A. M. Phelps, of New York, and is the one which was 
employed in the case here appended ; but I would add that in my hands 
it was entirely unsatisfactory, inasmuch as the posterior incision 
made does not render the parts so accessible as if the joint were cut down 
on anteriorly, and for this reason other methods will be briefly 
described which will, I think, render the successful result of the 
operation an easier matter to attain. 
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Phelps’ technique consists in an incision carried along the poste- 
rior border of the deltoid muscle, curving it downward. This gives 
a flap which its originator claimed readily exposed the head-of the 
bone : but this is really far from the fact, as the joint is reached with 
difficulty. The capsule is then incised, and the head of the bone will 
be found under the spine of the scapula. It is stated by Marsten 
and Phelps that it is necessary to cut away about two-thirds of the head 
of the bone, or, in other words, down to the epiphyseal line. The bone 
should be rounded off like the original head, and then slipped into the 
glenoid cavity. The entire new articulation which has been formed by 
the head of the bone is next excised with a chisel or curette. The 
redundant capsule is then cut away and the capsule closed with catgut 
sutures. The limb should be put up in plaster, with the elbow well 
back and the arm at a right angle with the body. 

A criticism that I would make is that from most recorded cases 
where operation has been undertaken, excision of the head of the 
humerus seems an unnecessary addition, for in these cases, including 
my own, the joint cavity and head of the bone were not sufficiently 
changed to necessitate any operative measures directed to the reduc- 
tion. 

That the capsule will always be found stretched or elongated is prob- 
ably quite true in the majority of cases, and it is quite proper to reset 
enough of the capsule so that when it is stitched together it will cover 
the head of the humerus in a physiological manner. 

There has been a large number of methods described and employed 
for gaining access to the shoulder-joint; three especially have been 
used. Langenbeck advocated the axillary region because it was more 
direct, since the head of the humerus is quite superficially located in 
the axilla and, consequently, easily attained. But this advantage 
is insignificant if one takes into consideration the many inconven- 
iences that this incision presents, when it is essential to recognize and 
overcome the cause preventing reduction. There is also some danger 
of wounding the nerves and the vessels in this region, and on account 
of many other operative difficulties that have been reported by able 
surgeons this method has been more or .less abandoned. 

The posterior route has been particularly advocated by Nelaton and 
also, as we have seen, by Phelps. This is certainly an improvement 
over the axillary method. Nelaton’s technique consists in making a 
horizontal incision on the external border of the acromion, and to this 
incision another one is joined at the posterior tip, directed downward 
toward the arm and following the direction of the muscular fibres of the 
deltoid (Fig. 1). By this combined incision a large cutaneous muscular 
flap is formed, which when thrown back gives a ready access to the 
posterior aspect of the region of the shoulder. It would, however. 
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appear that this posterior incision is in no way preferable to an ante- 
rior incision, especially if a forward dislocation exists. 

On the contrary, with the anterior incisions this difficulty no longer 
exists, because the joint is attacked directly at the most desiral)le point. 
The technique that seems to me the most recommendahle is that indi- 


Fig. 1. Fig. 2. 



Nfilaton's incision. Dnplny’s incision. 


cated by Duplay, and is as follows : A horizontal incision is made over 
the external border of the acromion and is .begun just within the 
acromio-clavicular joint, and carried backward to the origin of the 
spine of the scapula. A second incision starts from the anterior tip of 


Fig. 3. Fig. 4. 



Ollier's incision. JPerrin's incision. 


the first one and is carried downward and outward, following the direc- 
tion of tbe fibres of the deltoid muscle, to which it runs parallel. The 
upper lip of the borizontal incision is dissected off as far as the acro- 
mion, and the external end of the clavicle is exposed. The acromion 
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is then sawn through at the point of continuity with the spine of the 
scapula, and the clavicle is then cut through in the neighborhood of 
its articulation with the acromion. The. deltoid thus becomes mobil- 
ized with its upper insertion, and may, consequently, be pushed aside 
so that the shoulder-joint is freely exposed. Such a free operation 
may not always be necessary, in which case Ollier’s anterior incision 
may be employed, as seen in Fig. 3 ; but as this is well known, a 
description of the technique seems unnecessary. 

The incision proposed by Perrin, Demons, Senn, and others is hori- 
zontal and transverse. It is commenced at the border of the acro- 
mion, passes 5 millimetres below the point of this apophysis, and is 
carried directly to the point of the coracoid. The deltoid is incised in 
the same direction and pushed downward by a retractor. By this 
means the fibrous tissues opposing the reduction of the head of the 
humerus are exposed. Although this method has been employed with 
success by some operators, I cannot believe that it will ever become 
popular. 

P. H,, aged five years, was brought to me for a lesion of the right 
arm, which was noticed for the first time several days after his birth. 

Kegarding alcoholism, syphilis, or tuberculosis in the family, all was 
negative, and there were three other children, one older and two 
younger than the patient, who were in every way perfectly developed. 
The mother only did her housework and had received no injury during 
pregnancy. The father was a healthy man, and had never had any 
serious sickness. Nothing was noted in the history of other members 
of the family. 

The child was born normally at term, without forceps. He was 
well built ; but a day or two after the birth it appeared to the mother 
that there was something wrong with the right arm, as the child ap- 
peared to lack the use of it. When the hand was seized and the arm 
raised, it would fall immediately upon being released. When moved it 
did not seem to cause pain, as the child did not cry, and it was noticed 
that when left alone the arm was not endowed with any spontaneous 
movement. The physician of the family consulted at this time did not 
appear to have examined the arm, and simply recommended the use of 
a sling. As the child grew the movements of the limb began to appear, 
but were limited ; those of the hand and of the wrist and elbow only 
appeared to be normal. An impotency of the shoulder-joint has been 
present, so that the child could not reach his mouth with his hand, and 
was obliged to bend the head forward in order to touch his lips. 

Examination of the patient showed a well-formed boy. He walked 
perfectly well, and the left arm was functionally normal and anatomi- 
cally was perfect. 

Examination of the diseased limb showed a marked difference between 
the left side and the right. The anterior aspect of the right shoulder 
had lost its rounded form and appeared less broad, while the distance 
separating the internal extremity of the clavicle and the projection of 
the stump of the shoulder was shorter than on the normal side. The 
height of the axilla was also diminished, and the subclavicular hollow 
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was more accentuated on this side than on the left. The points of both 
scapuire projected distinctly backward, and on the right the point of 
the bone projected very distinctly. On the right the internal border 
of the scapula approached the spinous apophyses, and from the fact of 
its ascension the right scapula appeared as if atrophied ; but this was 
simply an illusion, because by measurement it was found to be identi- 
cal on both sides in both its vertical and horizontal diameters. Move- 
ments given to the right arm were transmitted to a great extent to the 
scapula. Inspection of the posterior aspect of the shoulder showed an 
abnormal projection just below the base of the acromion. 


Fig. 5. 



When left alone the arm hangs by the side of the body in slight 
abduction, the elbow being about 6 cm. from the thorax. The limb 
is in very marked internal rotation. The anterior aspect of the elbow 
has become internal, and faces the thoracic wall, while the epicon- 
dyle is directed forward and the epitrochlea backward, and the 
olecranon. 

By palpation the external end of the clavicle and acromion are easily 
made out, under which a very depressible hollow is found which in- 
creases when the limb is abducted. Somewhat forward and below' the 
acromio-clavicular vault a bony projection can be distinctly felt, recall- 
ing the shape of the coracoid apophysis. Over the posterior projection 
one feels that the teguments are pushed up by a bony projection of a 
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rounded form, and which participates in the movements given to the 
lower end of the humerus. This projection, on account of its shape, 
size, and mobility, impresses one as being the head of the humerus. 

As to motion, abduction can be accomplished to quite an extent, 
but during this movement the arm is carried forward and cannot be 
projected backward. With the greatest effort the boy cannot raise his 
hand to his mouth or neck. Sensation is intact throughout the entire 
right arm, and trophic disturbances are wanting. Both radial arteries 
give a beat equal in strength and synchronous, so that any suspicion of 
vascular compression of the diseased side is eliminated. Electrical 
examination of the muscles shows that the periarticular muscles have 
preserved their reaction to both the faradic and galvanic current. 
Reaction of degeneration is absent, and the muscles are not contracted, 
showing that infantile paralysis is out of the question. 

My diagnosis was congenital dislocation of the shoulder-joint, and 
in order to complete the diagnosis a radiographic picture of the thorax 
and^both shoulder-joints was taken. 


Fig, 6. 



Operation was advised, and was done in April, 1901. The joint 
was exposed by Phelps’ incision and the capsule opened. The head of 
the humerus presented only a very slight degree of atrophy, and the 
same was true of the glenoid cavity. After breaking up some adhesions 
the dislocation was readily reduced and the redundant capsule freely 
resected, after which it was closed with catgut sutures. A plaster 
dressing was applied, with the elbow held back, which was removed at 
the end of three weeks. 
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At the present time the result is most satisfactory. Examination of 
the child in June, 1902, showed that considerable use of the arm had 
been gained. He can now' feed himself with the right hand and touch 
his forehead ; the hand, how'ever, cannot he placed on the top of the 


Fig. 7, 



head. Backw'ard movements are improved, although not as perfect as 
might be desired; but, on the whole, the ultimate result of the opera- 
tion has been more than satisfactory. 


A CASE OF MYELOGENOUS LEUKiEMIA, WITH SEVERAL UN- 
USUAL FEATURES (ABSENCE OF EOSINOPHILIC 
LEUCOCYTES). 

By Charles E. SI^fON, M.D., 

OF BALTIMORE, JID. 

The following case of leuhremia, which I have been able to follow 
for a period of nearly eighteen months and which recently came to a 
termination, presents a number of -interesting features that w'arrant 
its publication in some detail. 

C. T. F., aged forty-two years ; married ; printer. 

Family History. Mother living ; father died of meningitis (cerebral ?). 

Personal History. The patient has always been in good health and 
strong, excepting an attack of dysentery which occurred about tw'elve 
years ago. This has been followed by several attacks, the last one 
about eighteen months ago. After the diarrhma ceased his strength 
was very slow in returning; he was readily fatigued by any effort, 
both physical and mental. When I first saw the patient (October 24, 
1900) he complained of the passage of mucus in the stools, some pain 
after eating, general lassitude, and some degree of nervousness. The 
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appetite "was not very good, and the bowels inclined to constipation. 
There was no nausea or vomiting. The pain occurred not only after 
meals, but at times also without regard to the taking of food. There 
was no pain during defecation and no blood in the stools. He had 
lost about ten to fifteen pounds ; his usual weight is 140 to 145 pounds. 

Examination at this time revealed the following condition ; The 
patient is a well-built man, about five feet six inches in height, weigh- 
ing 131 pounds. His color is sallow, but at this time I was not struck 
by the existence of a special grade of anajmia. The tongue was some- 
what pale and moderately furred. Examination of the thorax showed 
no abnormalities. The abdomen was soft, nowhere painful, and the 
liver and spleen not palpable. Examination of the urine at this time 
was negative, and examination of a stool a few days later showed 
nothing unusual. At that time there was no mucus visible with the 
naked eye, and no blood. It was partly formed and of a natural color. 

The patient was placed on a diet from which butchers’ meat and 
carbohydrates in excess had been excluded, and ordered nux vomica ; 
he was also instructed to use oil injections. On Hovember 24th he 
reported that his bowels had been normal and regular since he began 
with the oil injections, three weeks ago. He feels much better in 
general, and has gotten over his feelings of weakness and inertia prac- 
tically altogether. 

The patient was then not seen until January 4, 1901, when he re- 
turned, as he said, to report that he was feeling quite well and had had 
no further trouble with his bowels. It was then noticed that his color 
was decidedly below par, and a haemoglobin estimation showed but 
40 per ceat. (Fleischl), while the red corpuscles were down to 1,350,000. 
His leucocytes did not appear to be much increased at that time. A 
differential count showed about 6 per cent, of neutrophilic myelocytes 
and no eosinophilic cells or mast cells whatever, so far as 1 can remember. 
There was a fair number of normoblasts, and, after prolonged search, 
a few megaloblasts were also seen ; some red cells were undergoing 
granular degeneration, and a number of polychromatophilic red cells 
were likewise encountered. There was some poikilocytosis, though not 
of high grade, and no decided tendency either to oval form or over size. 

The patient at that time weighed 131 pounds. His color was not 
yellowish, but very pale, especially his ears, which appeared almost 
bloodless. ^ Careful inquiry at this time into any possible causes of 
his antemia failed to elicit any information of importance. He had 
been exposed to lead some years ago, but had never had any symp- 
toms and had not worked in lead for a number of years. Another 
^reful examination of a stool after a purge showed nothing of moment. 
He denied .ever having had syphilis. He has had no hemorrhages, 
and there were no piles. He also stated that he had never had much 
color, but that possibly he was paler than usual since the foregoing 
summer. He stated at this time that his sexual desire was much im- 
paired during the past six months. He was placed on Blaud’s jiills 
m increasing doses and the nux vomica continued. 

January 22d his hsemoglobin had diminished to 35 per cent., while 
the myelocytes had increased to 9 per cent. Fowler’s solution w.as 
then started. 

29^7i. Ho change. 

Although the patient was urged to report at regular intervals, he 
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was not seen again until March 9th. He tlien stated that he had really 
been feeling quite well and had noticed no special effect from the 
arsenic, and had discontinued it, after having taken from three to five 
drops for a couple of weeks. Tlie hremoglobin was now 27 per cent., 
and the myelocytes 12 per cent. The weight was 130 pounds. Ex- 
amination of the abdomen showed no splenic enlargement. There 
was no glandular enlargement anywdiere, and no tenderness on per- 
cussion over the bones. The urine was negative. 

After this the patient was not seen until June 3d, when Dr. W. S. 
Thayer saw him in my absence. At that time the following note was 
made : Patient is well nourished ; color very pale ; not yellowish ; 
lips and mucous membranes strikingly pale; tongue reddish in the 
middle, pale on edges. Thorax symmetrical, costal angle about 90° ; 
resonance clear in front and axillaj ; respiration clear. Heart: Point 
of maximum impulse in the fifth, just inside the nipple line ; no en- 
largement of dulness to the right; first sound accompanied b}" a 
blowing, systolic murmur, lost in the mid-axilla ; second sound clear. 
Murmur is feebler at the tricuspid ; well marked at the aortic and 
pulmonic orifices. Abdomen natural ; liver just palpable below the 
costal margin — about a finger’s breadth below the costal margin on 
deep inspiration. Patient has rather a sallow, grayish anremia. 

A fresh specimen showed considerable differences in the size of the 
corpuscles ; a good deal of poikilocytosis, but not as much as one com- 
monl}’’ sees in pernicious ancemia; well-marked leucocytosis. The 
blood record of the dried specimens was unfortunately lost. Color 
index was not increased. There were slightly over 2,000,000 red cells. 
There was a distinct polynuclear leucocytosis (?). The p^ient was 
ordered Blaud’s pills, plenty of milk, and a vacation in the Adirondacks. 
He returned in August, looking decidedly better, and was ordered to 
continue Blaud’s pills. On October 15th Dr. Thayer saw him once 
more and noted that the patient was feeling much better and had 
gone back to bis regular business. Red corpuscles then 3,968,000, 
leucocytes 14,000, and hremoglobin 40 per cent. 

After this I saw the patient again on January 11th, when he re- 
turned to see “ just where he stood.” He looked very pale, but did 
not complain especially beyond feeling a little fagged and readily 
becoming short of breath on exertion. The systolic murmur at the 
apex was then quite distinct, and was heard all over the precordia. The 
spleen could be felt a little below the costal margin ; the liver was not 
palpable. 

Red cells, 1,636,000; leucocytes, 10,200; ratio pf whites to reds, 
1:162. Hajmoglobin, 35 per cent. A differential count of 591 
leucocytes gave the following result (eosinate of methylene blue): 

Small mononuclears 11.9 percent. 

Large mononuclears and transition forms 7.9 

Polymorphonuclear neutrophlles 50.7 " 

Eosinophiles 0.0 “ 

Neutrophilic myelocytes 29,1 “ 

Mast cells 0.1 " 

While counting the leucocytes seven normoblasts were seen and three 
megaloblasts ; it was observed that in many of the normoblasts the 
nucleus was merely surrounded by a little hood-like appendage of poly- 
chromatophilic protoplasm. The nuclei were decidedly^pyknotic. 
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There was a fair grade of granular degeneration, hut not so extensive 
as we commonly see it in cases of well-advanced pernicious anaemia. 

The patient was urged to attend to his condition more carefully, to- 
resume his arsenic, and to rest. 

On January 15th he saw Dr. Thayer, who then confirmed the con- 
dition of the spleen. He notes: the abdomen is uatural; the spleen 
not visible. On deep inspiration, when the ribs are pressed behind, 
the spleen extends about four centimetres below the costal margin, but 
it sinks back during inspiration about to a level with this. There is 
no enlargement of the cervical glands. The point of maximum cardiac 
impulse is in the fifth space inside the mammillary line, about eight 
centimetres from the median line. The first sound is a little flapping, 
with a very soft systolic murmur which is lost as one reaches the 
anterior axilla, where the sound is decidedly flapping in character. 
At the base the systolic murmur is barely heard. There is an intense 
venous hum in the neck over the jugulars, more marked on the right 
than on the left, and disappearing in the recumbent posture. Recum- 
bent posture brings ont the soft systolic murmur at the aortic area 
and also in the pulmonary, and intensifies that at the apex. Liver 
not enlarged ; flatness not below the costal margin in the mammillary 
line. 

Dried specimens stained with the triple stain show rather marked 
poikilocytosis ; the average size of the corpuscles is apparently normal ; 
a considerable number of nucleated red corpuscles, mostly normo- 
blasts ; two very large megaloblasts were seen ; one of them showed 
a nucleus clearly in the process of karyokinesis (aster) ; another 
showed two large deeply staining nuclei side by side, evidently having 
just divided. There were a certain number of nucleated red corpuscles 
with fragmented nuclei. There was very marked leucocytosis. A 
differential count of 1000 leucocytes showed : 


Small mononuclears 14.3 per cent. 

Large mononuclears and transition forms 7.2 “ 

Polymorphonuclear neutrophiles 47 8 " 

Neutrophilic myelocytes 30.3 “ 

Mast cells 0.2 " 

Eosinophiles 0.0 " 


Many of the myelocytes were small elements scarcely larger than 
an ordinary polymorphonuclear leucocyte, although some large typical 
forms were seen. No eosinophiles were seen in fully an hour and a 
half’s study of two specimens. 

Januarij 25th. Condition unchanged. Red cells, 2,080,000 ; leuco- 
cytes, 8950 ; hiemoglobin, 30 per cent. A differential count of 1000 
leucocytes gave the following result (eosinate) : 


Small mononuclears 10.8 per cent. 

Large mononuclears and transition forms 4.9 “ 

Polymorphonuclear neutrophiles 44.9 “ 

Neutrophilic myelocytes 89.4 “ 

Mast cells 0.1 " 

Eosinophiles 0.0 " 


While counting the 1000 leucocytes, fifteen nucleated red cells were 
seen, of which three were megaloblasts. 
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February 8tli. The hroinoglobiii has fallen to 20 per cent. ('Fleischl), 
Red cells, 1,600,000. 


Small mononuclears 7.9 percent. 

Large mononuclears and transition forms 7.0 “ 

Polymorphonuclear ncntrophlles 40,7 ■■ 

Neutrophilic myelocytes 87.4 “ 

Mast cells 0.8 " 

Eosinophilcs 0.0 “ 


Granule cells were quite miinerous, and polychromatophilia pro- 
nounced. Nucleated red cells were mostl}' of the normoblastic type, 
but a few megaloblasts were also seen. Most of the nucleated cells 
were markedly polychromatophilic, and the protoplasm surrounding 
the nucleus often disintegrating ; in many merel}' showing like a shaggy 
hood. 

The patient does not feel so well, and appears more inclined to give 
up his work and to rest on his back. He continues on arsenic, but 
has not gotten beyond five drops. The condition of the spleen remains 
unchanged. There is no enlargement of the inguinal glands ; the liver 
is not palpable; there is no tenderness over the bones; no hemor- 
rhages of any kind. 

24th. The patient has had an attack of diarrhoea lasting several 
days. The arsenic is reduced from seven to three drops. Hremoglobin 
is 28 per cent. (Dare); the leucocytes number 22,600, the highest 
number yet reached. A. differential count of 896 gave the following 
result (eosinate): 

Small mononuclears . ' 9.0 per cent. 

Large mononuclears and transition forms 7.1 “ 

Polymorphonuclear ncutrophiles SO.l “ 

Neutrophilic myelocytes 53.5 “ 

Most cells 0.0 •' 

Eosinophlles 0.0 " 

Megaloblasts were again seen in small numbers. Granular and 
polychromatophilic degeneration pronounced. The patient has been 
resting since last note, and realizes that his condition is serious. 

An examination of a stool on March 11th disclosed nothing of in- 
terest ; there were no ova of parasites. Examination of a specimen of 
urine for the first time shows a very small amount of albumin (serum 
albumin and serum globulin); there is no Bence Jones albumin. On 
microscopic examination an occasional hyaline cast is seen. There 
is no polyuria. Specific gravity, 1016. Sugar absent. Indican not 
increased. 

March ISth. The patient has been on his back and in the open air, 
on his veranda, most of the time. Hremoglobin, 34 per cent. (Dare) ; 
red cells, 2,842,000 (!); leucocytes, 25,650. A differential count of 
581 leucocytes gave the following results (eosinate): 


Small mononuclears 5.1 per cent. 

Large mononuclears and transition forms 8.2 " 

Polymorphonuelear neutrophiles 42.6 “ 

Neutrophilic myelocytes 43.5 “ 

Mast cells 0.5 " 

Eosinophlles 0.0 " 


Granular degeneration was well marked, some of the cells presenting 
unusually large granules and little, irregular rods. Normoblasts were 
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comtnon ; megaloblasfcs as in previous examinations. All the nucleated 
red cells practically were polychromatic, and most of them provided 
only with a shaggy, narrow zone of degenerating protoplasm. 

The patient was told to continue his rest and to be out-of-doors as 
long as possible and whenever possible. He continues his arsenic. 

April \Uh. He has stopped his arsenic for a few days, as his appe- 
tite became impaired, and he had another attack of diarrhoea. He 
has now been on his back for nearly eight weeks. Condition other- 
wise unchanged. Haemoglobin, 42 per cent. ; red cells, 2,100,000 ; 
leucocytes, 10,500. A differential count gave the following results 
(eosinate) : 

Small mononucleara 10.8 per cent. 

Large mononuclears and transition forms 8.3 “ 

Polymorplionuolear neutrophiles 44.4 “ 

Neutrophilic myelocytes 36.0 “ 

Mast cells 0.5 ‘‘ 

Eosinophiles 0.0 “ 

May IMh. In order to obtain a more bracing air and to be out-of- 
doors more, the patient went to Atlantic City. He returns looking 
much better, sunburned. He feels much better. His spleen is readily 
to be felt below the costal margin. No glandular enlargement. Liver 
not palpable. Urine shows a very small amount of albumin ; there is 
no Bence Jones albumin. No pain in the bones, either spontaneous 
or on percussion. Condition of heart as before. A differential count 
of 653 leucocytes gave the following results (eosinate) : 


Small lymphocytes 8.2 per cent. 

Large lymphocytes 9.0 “ 

Large mononuclears (lymphoid cells) 13.6 " 

Polymorphonuclear neutrophiles 41.6 ‘‘ 

Neutrophilic myelocytes 27.2 “ 

Mast cells 1.3 “ 

Eosinophiles 0,0 “ 


While counting the 653 white cells only five nucleated red corpus- 
cles were met with ; of these two were megaloblasts. The degree of 
granular degeneration was not so extensive as before, but polychroma- 
tophilic degeneration about the same. Some of the lymphoid cells (see 
below) were exceedingly large ; one cell measured 15 x 17.5/i. 

The patient then returned to Atlantic City. He was next seen, 
during my absence, by Dr. Thayer, to whom I am indebted for the 
following notes also : 

June 15th. Patient was seen at his house with Dr. Smart. About 
a week ago he returned home from a trip to Atlantic City, feeling much 
improved. But about three days ago he began to have headache, 
fever, and in the mornings noticed a little blood in the mouth. Yes- 
terday the gums became sore and the glands under the jaw began to. 
enlarge. 

The patient is in bed, sunburned ; vessels on forehead seem unusually 
full ; has a slight puffy look to his eyelids and a slight yellowish tinge 
to the complexion. The mucous membranes of the tongue are ex- 
tremely pale. The gums in several places are swollen and black from 
. hemorrhages into the tissue. The pulse is rapid and small ; skin hot. 
The chest is clear in front and in the axillse. Heart : Loud systolic 
murmur heard all over the cardiac area. Abdomen natural. The 
spleen reaches nearly to the umbilicus, nine centimetres below the 
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costal niargiu on quiet breathing. The liver is two fingei's’ breadth 
below the costal margin in the mammillary line. ISTo tenderness over 
the long bones. The glands under the jaw are moderately enlarged 
and slightly tender. Small discrete glands are felt in all parts of the 
neck and axillae. Inguinal glands slightly enlarged. 

Haemoglobin, 39 per cent. ; red cells, 1,932,000; leucocytes, 
116,000 (!). A differential count of 1000 leucocytes sliowed the fol- 
lowing (triple stain) : 


Small mononuclears . 1.18 jjcr cent. 

Large mononuclears and transition lonns 29.8 “ 

Polymorphonuclear ncntrophllcs 17.9 " 

Neutrophilic myelocytes 4G.9 “ 

Mast cells O.G '• 

Eosinophlic.s 0.0 “ 


There is considerable poikilocj’tosis ; a moderate number of nucleated 
red corpuscles, much fewer than in the January specimens ; most of 
these were normoblasts, some with fragmenting nuclei. One large 
nucleated red corpuscle was seen, fully as large as a polymorpho- 
nuclear leucocyte, with a large deepl)'-staining nucleus. Over one- 
fourth of the leucocytes consist of large mononuclears and transition 
forms. These are large cells with rather pale nuclei, though in many 
instances the nucleus takes on a fairly deep color. The protoplasm is 
sometimes clear and coloidess, but is more commonlj^ stained a slightly 
lilac color. The nuclei are large, round, or bean-shaped, often with’ 
sharp, deep, nicks, sometimes dividing the nucleus into several irregular 
pieces. A considerable number of these cells showed true polymor- 
phous nuclei with homogeneous lilac-staining pi’otoplasm. These nuclei, 
however, were larger and paler than those of the polymorphonuclear 
neutrophiles. But one eosinophilic cell was seen on a careful study of 
two good specimens, and this was found only while studying the speci- 
mens with the low power to find nucleated red corpuscles. The myelo- 
cytes were, for the most part, very large and characteristic. 

The Fowler solution, which the patient has been taking more or 
less constantly, was omitted, and arsenious acid (one-sixth grain) 
oi’dered in pill form, with iron. Mouth-wash of carbolic acid. 

\Zth. Seen again with Dr. Smart. . The patient has had continu- 
ously high fever from 101° to 104° F. ; pulse to-day 110 to 130. 
The enlargement of the glands under the left jaw has increased. The 
skin is very yellow, and there is a fine petechial eruption on the fore- 
head and face ; less over the rest of the trunk and extremities. The 
patient is very weak, pulse at time of visit 128, small and of ^ low ten- 
sion. The gums of the lower jaw, about under the right canine tooth, 
show a wedge-shaped area about one centimetre in extent, which is 
black and necrotic; a smaller area about a carious bicuspid tooth in 
the upper jaw is also sloughing. There is a general stomatitis ; the 
mucous membranes are covered in numerous areas by superficial white 
membranes. The mind is quite clear. 

18t/i. The temperature has gradually fallen to normal, and the 
pulse has diminished in rate, being now from 100 to 110 ; but the 
patient has been very weak and has had difficulty in taking his food, 
partly on account of nausea, partly on account of the soreness of the 
mouth. The complexion is of a deep, sallow, yellowish color. More 
purpuric spots have appeared on the face and all over the body. The 
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spleen reaches to the umbilicus. The glands under the jaw are some- 
what less swollen. The areas in the gums, which were previously black, 
are now suppurating freely, and there is an extensive foul suppura- 
tive, in some instances apparently gangrenous, stomatitis in different 
spots on the gums of each jaw. The patient lies in a dull apathetic 
condition, and when I came into the room asked me in a whisper to 
look out for the condition of his nerves, as if he feared, that he was 
becoming delirious. The hfemoglobin was 32 per cent. Absolute 
counts were not made, but a superficial examination of the blood would 
suggest that the number of leucocytes had increased. 

A differential count of 923 leucocytes which I made from specimens 
which Dr. Thayer kindly placed at my disposal gave the following 


results : 

Small lymphocytes 0.6 per cent. 

Large lymphocytes 0.5 “ 

Lymphoid cells 54.8 “ 

Polymorphonuclear neutrophiles 18.5 “ 

Neutrophilic myelocytes 25.0 “ 

Mast cells 0.4 “ 

Eosinophiles 0.0 “ 


While counting the 923 leucocytes no nucleated red cells were seen, 
but in otherwise studying the preparation a few were encountered. 
Granular degeneration was not noticeable at all, and polychromasia but 
little pronounced. Most remarkable was the large percentage of the 
“ lymphoid ” cells. 

After Dr. Thayer’s last visit the temperature rose again, but did 
not exceed 101.5° F. The pulse and respiration were about in propor- 
tion to the height of the temperature. The patient rapidly lost ground. 
There was much nausea and occasional vomiting, and on two occasions 
he complained of pain in the left side. There was some slight bleeding 
from the gums. Stupor became more and more marked ; the pulse 
feebler and feebler, and death finally occurred in coma on June 22d. 
An autopsy was unfortunately not obtained. 


Condensed Table of Blood Examinations. 
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Total 1 
No. of 1 
leuco- 
cytes. 

Lymph- 

ocytes. 

1 

Large 

mono- 

nuclear 

ele- 

ments. 

Polymor- 

phonu- 

clearneu- 

trophiles. 

Neutro- 

philic 

myelo- 

cytes. 

Eosino- 

philes. 

Mast 

cells. 
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1 

0.5 
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! 
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1 
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14,000 




6.0 

9.0 
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0 

0 

0 

0 

0 

0 
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•• 15 

35 

1.0. 

1,636,000 
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11.9 

14.3 
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7.2 
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80.3 

0 

0 

0.1 

0.2 

“ 25 

30 

6.7 1 
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10.8 

1 4.9 

44.9 

39.4 

0 

0.1 
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20 
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7.0 
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0 

0.8 
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6.6 
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0 
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42 

1.0 
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3'6.0 
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0.5 
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0.6 
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1.0 
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0 
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32 


( 
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0.6 

( 

i 
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! 18.5 

1 

1 
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1 

i 

0 j 

0.4 
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To recapitulate iu brief we have a patient who becomes markedly 
an£emic while under general observation, without apparent cause, and 
who, barring a brief interval during which he seems to have gained 
some ground, steadily declines in health, and dies at the expiration of 
seventeen months from the time at which the anreniia was first noted. 
Subjectively, the patient presents no symptoms until well along in the 
course of the disease, and then he merely complains of shortness of 
breath on exertion and a gradually increasing though not very pro- 
nounced general weakness. Objectively, we find a very modernte en- 
largement of the spleen, which, Iiowever, only appears after several 
months, which then slowly increases, but becomes quite extensive toward 
the end. There is very little glandular enlargement, if au}', until quite 
late iu the course of the disease. The oligochromremia is quite intense 
from the beginning and out of proportion to the diminution of the red 
cells. At first there is no hyperleiicocytosis ; later a moderate increase 
beyond the physiological maximum occurs, but toward the end this in- 
crease reaches very extensive proportions, the ratio of whites to reds 
falling to 1:16.6. Neutrophilic myelocytes are present from the 
beginning in notable numbers ; they steadily increase until shortly 
before the end, when they diminish again, but even then do not fall 
below 25 per cent. There is a corresponding diminution in the number 
of the polymorphonuclear neutrophiles, and at the same time of the 
small mononuclear elements. Large mononuclear elements which, 
through the greater course of the disease were not present in notable 
numbers, became more numerous, and finally constitute 54.8 per cent, 
of all leucocytes. Mast cells were at first absent ; later they appear, 
and with some fluctuations they steadily increase until the end. Of 
eosinophiles only two cells were found in the course of all the exami- 
nations, one of which was an eosinophilic myelocyte. Nucleated red 
cells, both of the normoblastic and megaloblastic variety, were present, 
throughout the course of the disease, but notably much more numerous 
in the earlier stages. Toward the end but few were seen. 

Early in the disease, when the anremia was first discovered, I re- 
garded the case as one of pernicious anremia, but the steady increase 
of the myelocytes, the diminished color index, and the very manifest 
development of a hyperleiicocytosis caused me to abandon this idea, 
and rather suggested a myelogenous leukremia as the most likely diag- 
nosis. The case is certainly unusual, however, and does not readily fit 
the frame of the picture of the disease as modelled by Ehrlich and 
Lazarus.^ 

The clinical history, to be sure, is not out of the ordinary, and even 
the slight enlargement of the spleen during the greater period of the 


' Ehriioh-Lazann. Leukaemie, etc., Nothnagel’s Path. u. Thcrap, vol. viii., Part I., Heft 3. 
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disease is not incompatible with the diagnosis. Lazarus states that 
splenic tumor, though it is usually a dominating symptom, is not of 
constant occurrence in myelogenous leuksemia, and he cites a case of 
Litten in which there was only a minimal enlargement. Toward the 
end, moreover, our patient also presented a well-marked splenic tumor. 
The remarkable feature of the present case, however, was the condition 
of the patient’s blood, and there are several factors which are here of 
special interest. First of all, it is noteworthy that until late in the 
disease there was no grade of liyperleucocytosis that was at all com- 
parable to what is usual in myelogenous leuksemia. In the beginning, 
indeed, the number of the leucocytes scarcely exceeded the physio- 
logical maximum. This factor on first consideration would tend to 
render the diagnosis of a myelogenous leuksemia doubtful, as a very 
material increase has usually been regarded as a sine qua non in diag- 
nosis. But in vi’ew of the large percentage of myelocytes, the clinical 
history of the disease, and the subsequent development of an extensive 
polyleucocythsemia, more especially, I scarcely think that this factor 
alone is capable of influencing our diagnosis. I have looked over the 
literature in search of still other cases of myelogenous leuksemia in 
which no very extensive increase of the leucocytes has been observed, 
and have found two cases which, in this respect at least, can be placed 
alongside of my own. One is reported by Michaelis,^ and another by 
von Noorden.'' In the first case the total number of leucocytes is 
given as 16,000, and is said to have remained fairly constant up to the 
time of death, while the ratio of whites to reds, varied between 1 : 215 
and 1 : 150. This case, to be sure, was also not a typical case of myelo- 
genous leuksemia, but rather occupied a position midway between the 
orthodox lymphatic and myelogenous varieties ; nevertheless it was a 
leuksemia with very manifest involvement of the myeloid tissue (7 per 
cent, of neutrophilic myelocytes), and the appearance of numerous 
bone-marrow giant cells in many of the organs. In von Noorden’s 
case, which was a typical instance of myelogenous leukaemia, and is so 
recognized by Ehrlich, the ratio of whites to reds, did not exceed 
1 : 200. Such cases, however, are manifestly rare, and in a survey of 
the text-book literature on the subject I have not found any additional 
cases mentioned in which the number of the leucocytes was so low as 
in the earlier stages of my case. But, after all, there seems to be a 
growing tendency to attach only secondary importance to the actual 
number of the leucocytes in the diagnosis of myelogenous leuksemia, 
as the characteristic feature of the disease is in reality the appearance 
m the blood of cellular elements which are foreign to it under normal 

’ L. Michaelis. Ueber einen d. Gruppe d. I.eukaeniie-artigen Erkrankungen zugeborigen 
Fall, Zeitscbr. f. kiln. Med., 1902, vol. xlv. p. 87. 

- Ehrlich and Lazarus, p. 118. 
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coaditioiis. These elements are the myelocytes, and most important 
the neutrophilic variet}'. Upon their presence in considerable num- 
bers, even early in the disease, both Dr. Thayer and I largely based 
our diagnosis. The occurrence of myelocytes per se, of course, would 
not warrant the diagnosis of a leukmmia, as they may be found in 
other conditions as -well. In the acute infections they may thus appear, 
but their presence is then probably always associated with a very 
notable increase of the polymorphonuclear elements, which, indeed, dom- 
inate the blood picture. In our case, moreover, there were still other 
factors denoting serious disease affecting the hmmopoietic organs, which 
do not constitute a feature of the acute infections. The relative per- 
centage of the myelocytes also increased to such a height as is never 
observed excepting in myelogenous leukmmia, and their increase in fact 
was one of the principal factors which caused me to abandon the 
diagnosis of pernicious anremia, to which I had at first inclined. Many 
of the myeloc34es were of the smaller varietj' with trachychromatic 
nuclei, but there were also present until quite late in the disease 
notable numbers of the large type with amblychromatic nuclei. Toward 
the end these latter appeared to be less numerous, and at that time, in 
fact, the blood picture was controlled to a great extent by the pres- 
ence of mononuclear elements which w'ere devoid of specific granules 
and w’hich I have classified in m}’- last differential counts as lymphoid 
cells. To these I shall return later. 

Aside from the comparatively low leucocyte counts during the greater 
period of the disease, the most remarkable feature of my patient’s blood 
was the practical absence of eosinophiles. I cannot say positively that 
the)’’ were absent early in the disease, as my blood counts from that 
period were unfortunately lost. My impression, however, is that even 
at that time they must have been greatly diminished, if not absent ; 
eosinophilic myelocytes at any rate were certainly not observed. But 
from January, 1902, on I have positive records. I have myself ex- 
amined many slides of the patient’s blood for the sole purpose of dis- 
covering eosinophilic cells, and numerous examinations were also made 
by the gentlemen who were working in my laboratory at the time of 
the patient’s illness, but only one eosinophilic cell was ever found an 
eosinophilic myelocyte. In the various examinations which Dr. Thayer 
made one eosinophile also was only seen. Since the patient’s death I 
have again gone over my preparations with the view of establishing 
an actual percentage of eosinophiles, but I have had no more success 
than before, and for practical purposes we can regard the eosinophiles 
as absent. Granting the correctness of our diagnosis, and I see no 
reason for abandoning it in view of the marked myelsemia which 
actnall)’’ existed, this case represents, so far as I can see, the only case 
of myelogenous leuksemia with practical absence of eosinophiles that 
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has been recorded. This is, indeed, most remarkable, in view of Ehr- 
lich’s emphatic and frequently repeated statement that the absolute 
number of the polynuclear eosinophiles is invariably increased in 
myelogenous leukmmia. . This doctrine of Ehrlich has been repeatedly 
assailed, but hitherto under the mistaken assumption that Ehrlich had 
reference to the relative number of the eosinophilic cells, when as a 
matter of fact he has only spoken of an increase in their absolute 
number. In the present case, however, we may properly say that 
there were no eosinophiles present in the blood at all. It thus appears 
that unless our diagnosis of myelogenous leukaemia is abandoned, and, 
as I have said, I can see no urgent reason for doing so, we must 
extend our conception of the disease so as to comprise the case under 
consideration. It might be argued that the absence of the eosinophiles 
in our case could have been referable to the existence of some septic 
complication, but, barring the terminal gingivitis, there was no clinical 
evidence whatever of any septic pi'oeess at any time which was borne 
out, moreover, by the non-existence of a polynuclear neutrophilic 
hyperleucocytosis. 

To illustrate the diagnostic value of an absolute increase of the 
eosinophilic cells in myelogenous leukaemia Ehrlich cites a case of 
bone-marow carcinomatosis, reported by Epstein,^ in which a leuksemoid 
condition of the blood was noted, and “ in which the absence of eosino- 
philic cells excluded the existenceof true leukaemia.” In this case a 
notable increase of the leucocytes was noted, the ratio of whites to 
reds varying between 1 : 25 to 1 : 40 ; numerous nucleated red cells, both 
of the normoblastic and megaloblastic type were seen, and in addition 
there were present a considerable number of neutrophilic myelocytes. 
Of eosinophiles only two cells were found in all the preparations that 
were made in the course of fifteen days. In my own case there could 
be no question of the non-existence of malignant disease in the sense 
of a carcinomatous involvement of the bone-marrow. The clinical 
history and the course of the disease are entirely opposed to such an 
assumption, and suffice to exclude their existence, even though an 
autopsy was not made. 

A further consideration also, which might suggest itself as a possible 
explanation of the case — i. e., the existence of multiple myeloma of the 
bone-marrow, can be ruled out. That multiple myeloma may terminate 
under the picture of a leukaemia is possible, as shown by the case of 
Askanazy,’ The absence of Bence Jones albumin, however, and the 

' J. Epstein. Blutbefunde b. metastatischer Carcinose d. Knochenmarks, Zeitsch. f. klin. 
Med., 1896, vol. XXX. p. 121. 

- This case, it is true, is usually cited to illustrate that the Bence Jones albumin is not abso- 
lutely pathognomonic of myeloma ; but 1 must confess that the extensive rarefaction of the 
bone substance is, nevertheless, strongly suggestive of the disease.— S. Askanazy, Deutsch. 
Arch. f. klin. Med., 1900, p. 34. 
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fact that the patient at no time complained of pain in the bones, 
either spontaneously or on percussion, conjointly tend to throw out 
such a possibility in our case. 

It seems to me, after carefully weighing all the possible explana- 
tions which could be offered of a blood find as we see it in our case on 
the basis of something else than a myelogenous leukmmia, that we must 
still adhere to our diagnosis, or we must admit that a non-leukmmic con- 
dition may exist in which neutrophilic myelocytes can occur in the blood 
to the extent of 46.9 per cent., corresponding to an absolute number of 
54,404 (!), and in which the total number of leucoc^des may reach 
116,000 pro cbmm., coincidently with the existence of a splenic tumor 
reaching nearly to the umbilicus. A concurrence of these three factors 
has, so far as I know, not been observed outside of myelogenous leu- 
kffimia, and we are thus forced to the conclusion that, after all, cases of 
the disease may occur in which the eosinophiles are neither relatively 
nor absolutely increased. I have looked over the literature so far as it 
was accessible to me in the attempt to find a parallel case to my own, 
but have not been successful. I have, however, met with at least one 
instance of leukmmia with undoubted involvement of the bone-marrow, 
in which a total increase of the eosinophiles likewise did not exist, and 
which in a measure may be regarded as illustrating an intermediary 
stage of the disease between the typical myelogenous variety with 
absolute eosinophilia, and ray own case. Tin’s case is that of Michaelis,* 
already referred to. With a leucocytosis of 16,000, the percentage 
of eosinophiles was only 0.4, thus corresponding to a total of 64 cells, 
as compared with a maximum normal of 250, as given by Zappert.- 

Equally striking at first as the absence of eosinophiles in my case 
was the low percentage of the mast cells, and, early in the disease also, 
their low absolute numbers. I dwell on this in view of Ehrlich’s state- 
ment that the mast cells are absolutely increased in all cases of myelog- 
enous leukseraia, and that their presence in increased numbers is even 
more important from the standpoint of differential diagnosis than that 
of the eosinophiles. 

But, while their number at first was not only relatively but also 
absolutely low, a definite increase occurred later in the disease. Still, 
as late as January 11th the total number was only 10 per cbmm., and 
on January 25th even less — i. e., 8.9 per cbmm. A relative increase 
then occurred to 0.8 per cent., which was followed by a decrease to 
zero on February 24th. By March 18th, however, they had increased 
to 0.5 per cent., corresponding to a total of 128, and on May 14th, 
1.3 per cent, were counted. The last absolute count was made on June 

* Miehaelis. Log cit, 

- J. Zappert. Ueber U. Vorkomen U. eosinophilen Zellen im anaemiseben Blut. Zeitsoh. k 
klin. Med., 1893, vol. xxiii. 
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15th, when the percentage was only 0.6, but the total number 696 ! 
We thus see that at a time when the disease was fully developed there 
existed a very marked increase of the mast cells, which fact still 
further strengthens our assumption that the case was in reality one of 
myelogenous leukaemia. 

In conclusion, I wish to refer to the decided increase of the mono- 
nuclear elements devoid of granules which occurred toward the end of 
the disease, when fully 55 per cent, of all leucocytes belonged to this 
category. Of these, moreover, 54.8 per cent, were of a type which 
manifestly is distinctly different from the large mononuclear elements 
of normal blood. This difference, to be sure, is not so apparent in 
preparations that have been stained with Ehrlich’s triple stain, but it 
becomes very manifest in specimens that have been stained with the 
eosinate of methylene blue which, after all, is much better adapted to 
the study of the mononuclear elements. The exact position which 
these cells occupy among the elements of the blood is still a matter of 
dispute. They are certainly not identical with the common, small 
lymphocytes, as they lack the narrow rim of deeply-staining baso- 
philic protoplasm, the sharply defined nucleus, and as they are much 
larger in size. In 1895, FriinkeT described a type of cell as occurring 
in acute (lymphatic) leukaemia; which corresponds to our form more 
closely. These cells are large and provided with a large, feebly-stain- 
ing, round or karyolobic nucleus which is surrounded by a narrow 
zone of non-granular basophilic protoplasm. He regarded these cells 
as large lymphocytes and as derivatives of the common smaller variety. 
Similar cells have been observed in the germinal centres of lymph 
glands, and were termed by Benda* lymphogonia, while corresponding 
cells which he found in the bone-marrow were designated as myelo- 
gonia. These latter in turn are possibly identical with Troje’s* marrow 
cells, and Grawitz’s* “ immature” cells, of which he supposed that 
under certain conditions they might take up granules and thus become 
myelocytes. The normal occurrence of non-granular mononuclear 
leucocytes in the bone-marrow, which was still doubted, has now been 
definitely established through the researches of Pappenheim,® Rubin- 
stein,® and others, and it is quite likely that all these various types are 
in reality identical and to be distinguished from the common lympho- 
cytes and large mononuclear leucocytes of the blood. Kageli,'' also, 

’ A. Priinkel. Ueber akute Leukaemie, Deutscb. med. Woch., 1895, Nos. 39-45. 

- Benda. Anat. Mittbeil. viber acute Leukaemie. Verhandl. d. 15 Cong. f. inn. Med., 1899, 

® Troje. Ueber Leukaemie u. Pseudoieukaemie. Be’rl. klin. Woch., 1892, No. 12. 

* Grawitz. Kliniscbe Pathol, d. Blutes, 1896. 

^ Pappenheim. Ueber Lympbaemie obne Lympbdrusenschwellung. Zeitscb. f. kiln. Med., 
1900, vol. xsxix. p. 171. 

' Rubinstein. Zeitscb. f. klin. Med., 1901, vol. xliii. p. 161. 

’ Niigeli. Ueber rotlies Knocbenmark u. Myeloblasten. Deutscb. med. Woch., 1900, No. 18. 
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does not regard the non-granular cells of the normal bone-marrow as a 
species of lymphocytes, but as specific bone-marrow cells, which he 
terms myeloblasts, and, like Pappenheim, regards as antecedents of 
Ehrlich’s myelocytes. As he has pointed out, these cells are found in 
the blood in every case of myelogenous leukmmia, and may in the later 
stages, as in our case, represent the greater proportion of all the leuco- 
cytes. Michaelis and Wolff* term these cells lymphoid cells, in contra- 
distinction to the lymphocytes of the blood ; they wish to convey the 
idea that the bone-marrow lymphocyte is still capable of a relative 
differentiation, while this is no longer possible in the case of the 
common lymphocyte of the blood. Pappenheim regards these cells, 
which correspond to his large lymphocytes, as the mother cells of 
the small lymphocytes, of the red cells and of the myelocytes, and, 
as I have said, it seems well established that these cells are nor- 
mally found not only in lymph glands and other organs of the body, 
but also in the bone-marrow. With these cells, I think, the “ large 
mononuclear ” elements in my case are identical. As I have said, they 
differ markedly from the common lymphocyte, and they certainly do 
not resemble the ordinary large mononuclear elements of the normal 
blood. It might, of course; be suggested that these large mononuclear 
elements, which, with Wolff and Michaelis, I shall term lymphoid cells, 
represent myelocytes that have lost their neutrophilic granulation. 
That such an occurrence may be possible is undoubted. Zappert," 
Elirlich-Blachstein,'* and Arneth‘ have described such cases, and Ehr- 
lich,® himself, reports on the absence of ueutropbilic granules in the 
polynuclear leucocytes in a case of post-hemorrhagic anccmia. Every- 
one, moreover, who has busied himself to any degree with the study of 
the blood in pathological conditions will have observed that under 
certain conditions the amount of neutrophilic material is very much 
diminished. Sometimes, it is true, this is only apparent, and it may 
be possible by a suitable modification of technique to bring out the 
granules even in cases in which they appear to be absent. An explana- 
tion of such anomalous conditions cannot be given ; but, as I have said, 
everyone who has busied himself to any degree with such matters is 
perfectly familiar with their occurrence. In my case, however, this 
explanation certainly does not hold good, even though a marked diminu- 
tion of the neutrophilic material had also occurred toward the end of 
life. That they may be related to the myelocytes I do not wish to 

’ Michaelis und Wolff. Die Lymphocyten. Deutsch. tned. Woch., 1901, p. 651. 

• Cited by Ehrlich-Lazarus. Die Anaemie Loc. cit., p. 126. 

3 Ehrlich-Blachstein. Ibid., p. 126 

lArneth. . Haematologische Befunde zu Leube : Ueber einen Fall von rapid verlaufender 
schwerer Anaemie mit gleichzeitigerleukaemischerBesohaffenheit d. Blutes. Deutsche Arch, 
f. klin. Med., vol. Ixis., Heft 3 and 4. 

6 Ehrlich. Die Anaemie, p. 89. 
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deny, for we meet with cells, on the one hand, in which the proto- 
plasm begins to show a decided granular' appearance, the granules 
staining with basic dyes, and, on the other hand, we see cells of this 
second type in which neutrophilic granules are just beginning to appear 
and in which the protoplasm is scarcely basophilic at all, but is begin- 
ning to show distinct oxyphilic tendencies. 

In much of the past work on the morphology of the blood in myelog- 
enous leuktemia sufficient attention has not been directed to the 
mononuclear non-granular elements which appear in the circulating 
blood, and most observers have contented themselves with describing 
such elements as large mononuclear leucocytes. So long as the ten- 
dency exists to employ only the “ allein-selig-machende ” triple stain 
of Ehrlich, as Pappenheim quaintly terms it, but little progress is to be 
anticipated, from the clinical side, in the attempt to clear up the 
mooted question of the classification of the leukaemias. Some work, 
however, has been done to break through the rigid barriers which 
Ehrlich and his school have erected between the lymphatic and the 
myelogenous varieties, and, so far as the blood picture can serve as a 
basis of classification, there seems to be good ground for the recognition 
of three forms of leukaemia, as Reed* suggests, which are all due to 
myelogenous changes. These forms may be known as the myelogenous, 
the lymphoid and mixed-cell varieties, all of which in turn may be 
either acute or chronic, the general tendency of the first being toward 
chronicity and of the second toward an acute course. It appears, 
moreover, that cases of the first order may pass over into the second 
type, though the reverse has not been definitely proven. Cases repre- 
senting the mixed-celled variety will probably become more frequent 
when clinicians will have learned to depend not only on the triple stain, 
but to carry their differentiation beyond its limits. Cases of this order 
have been reported by Michaelis* and 'Wolff,® and possibly the cases of 
Bloch and Hirschfeld,* and that of Arneth®* also belong to this cate- 
gory. 

To attempt an explanation of the absence of the eosinophiles in the 
present case seems scarcely practical, especially as no autopsy was had, 
and we are unable to affirm that the production of eosinophilic cells 
was actually arrested. That such was the case, however, seems a fairly 
logical inference, in view of the fact that eosinophilic myelocytes also 

^ O. M. Reed. Acute Lymphatic Leukfemia without Enlargement of the Lymph Glands, 
The American Journal of the Medical Sciences, 1902, vol. cxxiv. p. 653. 

* Loc. cit. 

^ A. Wolff. Ueher d. Bedentung d. Lymphoidzelle h. d. normalen Blutblldung u. b. d. Lcu- 
ktemie, Zeitsch. f. kiln. Med., 1902, vol. xliv. p. 385. 

* Bloch and Hirschfeld. Zur Kenntnlss d. Veranderuugen am Centralnerven-system b. d. 
Leukaemle, Zeitsch. t. klin. Med., 1900, vol. xxxix. p. 32. 

® J. Arneth. Loc. cit. 

VOL. 125, NO. 6.— JUNE, 1903. 
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did not appear. ' The absence of the polj^nuclear variety might he ex- 
plained on the basis of negatively chemotactic influences being at v’ork 
(contrary to the usual, to be sure), in which case their production need 
not have been arrested. But this explanation can hardly be applicable 
in the case of the eosinophilic m 3 'elocytes, if, with Ehrlich, we regard 
all mononuclear cells as not subject to the law of chemotaxis. 


THE DERMATOSES OCCURRING IN EXOPHTHALMIC GOITR^^ 
By .Iajies Neviks Hyde, M.D., 

AND 

Ernest L. McEwen, M.D., 

r.CSIt MEDICAL COLLEGE, CHICAGO. 

The dermatoses occurring in the group of affections commonly de- 
scribed in this day as belonging to “ inner medicine ” do not always sus- 
tain definite relations to what may be termed the essential morbid 
process. Some cutaneous manifestations, as, for example, in the exan- 
thematous fevers, are more or less constant syndromes of the s^'stemic 
condition. Others, as the xanthoma of glycosuria, are the rare and 
exceptional concomitants of the general disease. 

It is the last-named group of disorders the etiological relations of 
which are to be viewed with caution if not suspicion. Given such a 
malady as Asiatic cholera, in which by far the larger number of victims 
exhibit no changes in the skin, the inference is natural that in the 
exceptional cases the intervention of some novel and accidental agency 
has wrought the unusual result. 

These considerations have force in relation to exophthalmic goitre, 
known also as Basedow’s* or Graves’ disease, an affection for the most 
part unaccompanied by skin symptoms, and yet one which at times 
exhibits in the course of its evolution changes in the integument of the 
highest importance. For example, under the title “ Cutaneous Affec- 
tions Occurring in the Course of Graves’ Disease,” S. E. Dore' in 1900, 
published a valuable report of leucoderraatous and other changes in the 
skin occurring in coexistence with exophthalmic goitre ; the author also 
presenting a survey of the literature of the subject at the date of his 
paper. 

As to the essential or accidental connection of these cutaneous syn- 
dromes with the general pathological state, a due reserve can be admitted 
by recognizing the fact that with respect to the other ailments of the 

* Read at the meeting of the American Dermatological Association, Boston, Mass., Septem- 
ber 19, 1902. 
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general economy tlie tegumentary symptoms may be somewhat loosely 
classified as follows : 

In a first group may be named the dermatoses which represent a 
purely accidental concurrence with symptoms indicative of the general 
ill health of the subject of the disease. Thus, for example, patches of 
tinea versicolor may be seen on the surface of the chest of a patient 
suffering from pulmonary tuberculosis. 

In a second group may be included those changes in the skin which 
are more or less distantly related to the essential morbid process. The 
cutaneous symptoms may be directly due to a non -cutaneous manifes- 
tation, which in turn is dependent upon some factor more nearly related 
to the causal element in the general disease. Thus the sudamina 
of typhoid fever are the remote outcome of the fundamental morbid 
process — i. e., infection with the bacillus of typhoid ; for several inter- 
mediary conditions are traceable, each one of which is more or less 
essential to that which follows it. A concise expression of the evolution 
Avould be as follows : typhoid infection, impression on nerve centres, 
vasomotor instability, hyperidrosis, sudamina. 

In a third group may be recognized those morbid symptoms in the 
skin which are intimately related to the systemic disease. In illustra- 
tion of the disorders here classed may be cited the exanthemata and 
the purpuras of septic infection, in all of which the result is produced 
by the direct action of the specific organism or its toxines ' on the 
structures composing the skin. . 

To one or another of these categories may be assigned, together with 
the cases the brief records of which are appended, the histories in 
medical literature of similar import. 

_ Case I. Exophthalmic Goitre and Hidrocystoma. Mrs. L. D., thirty- 
nine years of age, married eleven years and mother of two living and 
healthy children, had had three miscarriages. She weighed 156 
pounds and had previously enjoyed good health. She consulted one of 
us first in 1884, for relief of a vulvar ulcer which was believed by her- 
self and her husband to have been the result of the employment of a 
soiled vaginal speculum in the hands of a gynecologist. This lesion 
healed under local treatment and no consequences were noted. 

In the year 1875, this patient consulted us again for relief of a cuta- 
neous pruritus which yielded promptly to simple treatment. 

^ On the 5th of May, 1902, she again sought relief, and on this occa- 
sion complained of certain facial lesions the unsightliness of which dis- 
tressed her. She was now fifty-seven years of age, and had been living 
in a home surrounded by all the luxuries which large wealth commands. 
Some weeks before the consultation, she had suffered from an enervating 
fever, to the v'eakness resulting from which she referred her trouble. 
During the preceding month, she had not been living in a moist atmos- 
phpe; and had been, on the advice of her family physician, resting as 
quietly as possible during the most of the day in a reclining chair. 
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When examined she was found to have an enlargement of the thyroid 
gland which had attained the size of a small orange. There was 
marked exophthalmos, classical tremor, great weakness, and some 
inappetence. Her pulse was 110 to the minute, soft, compressible, and 
full; there was no murmur either cardiac or vascular. Her color was 
a dull gray, her mind active, her intelligence (always of a high order) 
unimpaired. On the slightest exertion she became much prostrated. 

The skin of her face was continually moistened with sweat, and the 
seat of a score or more of vesicles chiefly clustering over the brow, nose, 
cheeks, and chin. These lesions were elevated, flattened to ohtuseness, 
pea-sized, tense, very well defined, discrete, unaccompanied by signs of 
inflammation, and occurring in no other region than the face. When 
punctured, they gave exit to a clear fluid having the color of sweat. 
When unruptured, some of the larger lesions suggested boiled sago- 
grains ; a few had a dull opalescent hue, others were very slightly 
empurpled ; at a distance, the color was almost that of lead. The relics 
of a few desiccated lesions, shreds of torn blebs and very ill-defined 
mottlings of the surface, could be detected. 

The lesions, single and in totality, were identical with the symptoms 
of hidroc 3 ’^ 8 toma ably studied and described by Robinson. We have 
had an interesting group of cases with exactly similar cutaneous lesions 
upon the face, in laundresses applying for relief at the clinic, many of 
whom had been sweating when enveloped in the moist atmosphere sur- 
rounding the laundry-tub. The social position of this patient forbade a 
biopsy of the elements of the eruption. 

Case II. Exophthalmic Goitre and Telangiectases. Miss N. M., aged 
twenty-four years ; family history good ; had bronchopneumonia at two 
years ; scarlet fever at eleven, with no untoward sequelte ; diphtheria 
at fourteen, and measles at twenty-one. Menstruation began at thirteen, 
and has been practically normal except for occasional dysmenorrhcea. 
She gives no history of pelvic trouble. 

The patient had goitre at twelve years, after a severe sore throat ; and 
the gland has remained of about the same size since the beginning of 
the disease, increasing in volume slightly during "colds.” She taught 
school from seventeen to twenty-four years of age, and does not think 
she was especiall}’’ nervous during this time as the result of the strain. 
About two and a half years ago she was greatly worried over the 
sickness of a brother (“ blood poisoning ”). There is no history of 
alcoholism. 

Two 5 mar 3 ago the patient noticed a marked redness of the skin over 
the right frontal eminence ; this gradually spread over the forehead. 
At this time she began to have cardiac palpitation on exertion. There 
were no other subjective symptoms except weakness in the legs. She 
said she felt “ as though her knees would give out under her.” 

On examination, she is seen to be poorly nourished, of sickly appear- 
ance, and of slender build. Her weight is 112 pounds. The forehead 
shows a diffuse redness extending to the roots of the hair. On close in- 
spection a fine network of vessels is visible throughout the area, at some 
points more numerous than at others. Pressure under a glass shows new 
vessel-formation, with small scattered areas of brown pigment deposits. 
The redness extends over the cheeks and angles of the jaws to the 
neck, especially on the left side, where it appears as a tongue-like pro- 
longation over the enlarged left lobe of the thyroid. Part of the red- 
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ness disappears if the patient remains perfectly quiet for brief time. 
New vessels, however, are present over the frontal eminences, the 
prominences of the cheeks, and over the lobe of the thyroid. The eyes 
show normal reflexes. Von Graefe’s, Stelwagon’s, and Mobius’ signs are 
absent. There is a very slight exophthalmos. Circumference of neck 
measures 29i cm. Both lobes and the isthmus ofthe thyroid are moderately 
enlarged, the left showing greatest change ; the gland is soft and not 
sensitive. The lungs are normal ; the heart is normal in size ; there are 
no murmurs ; the cardiac pulse is 130 per minute (while the patient is 
quietly resting), regular and forcible; a murmur is present over the 
right side of the neck ; there is no unusual cervical pulsation. The 
abdomen is normal ; the pelvic organs were not examined. There is no 
oedema. There is a well-marked tremor in the outstretched hands. 
All the reflexes are greatly exaggerated. The urine is negative. There 
are no red or brown patches on body ; the skin is moist and irritable. 

Case III. Outaneous Pruritus in Exophthalmic Goitre. — Mrs. J. C., 
aged forty-two years. Her family history is good ; her personal history 
satisfactory until recent years. Goitre has been present twelve years. 
Five years ago her health began to fail ; there was great palpitation and 
dyspnoea, with general body weakness. Three years ago cutaneous 
symptoms began ; the skin became irritable ; itching at times was intol- 
erable, and the patient constantly excoriated herself in efibrts to relieve 
the pruritic symptoms. Examination showed both lobes of the thyroid 
enlarged and soft ; the heart was normal in size; no murmurs; pulse, 
120 to 140, regular ; exophthalmos, tremor ; urine negative. The skin 
of the face and of much of the body was reddened, and presented many 
small, scattered, and torn papules. 

Case IV. Cutaneous Pruritus and Angioneti/roiic (Edema in Exoph- 
thalmic Goitre. — Mrs. A. C. J., forty-nine years of age, a widow and 
mother of two healthy children, had been under the care of a distin- 
guished member of the profession for sixteen years. She had passed 
the climacteric at forty-six. The full history of the exophthalmic 
goitre from which she suffered for a large part of this time appears in 
the records made by her physician. He consulted one of us on February 
27, 1899, in consequence of a complicating cutaneous disorder. 

The patient was found in bed, pallid in color, with a goitrous enlarge- 
ment of the size of a large apple, exhibiting marked exophthalmos, 
having an exceedingly rapid, weak, soft pulse, and showing distinct 
tremor. Some few weeks before, tubercle bacilli had been recognized in 
the sputum. She had a slight bronchial cough and dulness on percus- 
sion at the pulmonary apices ; the skin was for the most part dry. Her 
treatment for some weeks before had been by internal administration of 
strophanthus, pilocarpine, and strychnine ; with absolute rest and a diet 
strictly limited to milk and the cereal known in this country as “pop- 
corn.” It was a question whether this last had in any way contributed 
to the cutaneous symptoms, but inasmuch as the latter persisted for some 
time after the withdrawal of this cereal from the dietary, a causal rela- 
tion between the two may be doubted. 

When examined, the skin was found to be the seat of excessive itch- 
ing and burning, decidedly most annoying over the lower limbs and the 
hips, preventing sleep at night and greatly disturbing the digestive 
processes. In many places the surface was excoriated in attempts to re- 
lieve the pruritus by scratching and rubbing. Giant wheals both actively 
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developed and relics of a former activity in the shape of vivid and 
dull reddish macules were evident here and there over the surface, espe- 
cially upon the hips. Complaint was made that in nil positions in the 
bed the skin of these parts gave the patient much distress. • 

Elsewhere over the body, in trifling measure upon the face and neck, 
there were pruritic symptoms, evanescent rosy blotches and ill-developed 
wheals. 

By the end of the following month the patient was relieved of the 
local symptoms by employment of the simpler methods of treatment, 
including the protection of the surface by tbe Pick dressing. At the 
present date the patient is living and has survived a fracture occurring 
as an accident when ascending the stairs. Her improvement in the 
diminution in the size of the goitre and the exophthalmic symptoms are 
unquestionably due to highly scientific management by her physician 
who has been from the first in charge of her case. 

Having in view the instances herein reported and surveying the liter- 
ature devoted to the special facts which they illustrate, it is clear that 
important lesions of the skin, some involving serious structural change 
in the corium and subcutaneous tissue, may coexist with exophthalmic 
goitre. About one hundred and eleven reports have been made of 
cases of this character, the list including, first, about forty-nine cases of 
hyperidrosis ; next, each in equal frequency, fifteen of pigmentary changes 
and myxmdema ; about fourteen cases of simple oedema of the skin ; 
five cases of scleroderma, most of them generalized, a small portion 
representing the circumscribed form ; then alopecia, often generalized, 
and vitiligo ; lastly, one or two instances each of telangiectasis, purpura, 
urticaria, erythema, and one only (that herein reported) of hidrocys- 
toma. Among the accidents of the same morbid process, most of them 
evidently rare, are hemorrhage from the skin, bronzing of the integu- 
ment, eczematous and erysipelatous accidents, and localized anajsthesia. 

The affections thus catalogued can for the most part be readily 
assigned to one of the three groups described in the introductory para- 
graphs of this paper. Thus, for example, it is safe to assume that some 
of the cases recorded as eczematous, urticarial, erythematous, etc., were 
either accidental concuri'ences in the general disorder or were remote 
reflex disturbances due to irritation of the nervous centres. Again, the 
marked frequency of hyperidrosis in the list of cutaneous symptoms 
points unerringly to the vascular disturbance which is so fixed an 
element in the nosology of exophthalmic goitre, and which it is barely 
possible may be in turn responsible for the frequency of pigmentation 
after the existence of the malady for a long period. The intimate rela- 
tionship existing when such disorders as scleroderma and myxoedema 
accompany or, as may be the issue, succeed the common signs of Base- 
dow’s disease is obvious. 

With reference to the patients whose cases are described above. Cases 
III. and IV. may be referred to the first or second group defined herein. 
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that in which the cutaneous symptoms are either accidents of the general 
process, or possible surface indications of the mischief beneath the 
surface. 

With Cases I. and 11. there is a marked departure from the limits 
established for the first group. In a single instance (that of Case I.) the 
exanthem may be regarded as distinctly though remotely the result of 
one of the prime symptoms of the general disease. In the other (Case 
II.) there is a new formation of vessels apparently as the immediate 
result of the evolution of the malady. 

Respecting the first case, that of hidrocystoma complicating exoph- 
thalmic goitre, a careful survey of literature has failed to discover any 
other case. Hyperidrosis, however, a condition in close causal relation 
to hidrocystoma, as already shown, has been frequently observed. So 
commonly, in fact, does sweating occur, that it may almost be expected 
as a symptom in Graves’ disease ; one of the manifestations of the pro- 
found vasomotor instability found in that malady. Dreschfield^ ob- 
served profuse sweating in forty cases, occurring by day as well as by 
night, most marked in those presenting the most serious symptoms of 
the general disease. Watson -Williams® records a case in which the 
hyperidrosis affected principally the right side. It is interesting to note 
also that in this patient von Graefe’s sign, dilatation of pupil and 
enlargement of the thyroid were most pronounced on the right side. 
Excitement would be followed by profuse sweating of the right leg 
below the knee. Hector Mackenzie^ comments on the frequency of 
hyperidrosis, especially of the palms, and reports several cases. Others 
have made similar observations. Occasionally, where certain complica- 
tions have existed, hyperidrosis has not occurred and the skin has been 
found to be dry. 

A special interest, from the point of view of the dermatologist, 
attaches to the case of hidrocystoma here reported because of the con- 
ditions in which the vesicles formed. Robinson has called attention to 
the circumstance, amply corroborated in our clinical experience, that 
the special factors of the disease are, first, profuse sweating ; second, 
environment in a moist atmosphere, such as that in which most laun- 
dresses labor. With these favoring conditions, it is found that the ' 
subjects of the disorder are mostly women and these in middle life or 
more advanced years, doing work in the summer months, Robinson 
states, however, that he has observed the disease also in cooks, and 
indeed in persons who have neither been cooking nor washing. Once 
only the symptoms occurred in a man twenty-eight years of age, and 
then upon one side of the nose only. The observation here recorded is 
of special interest as showing that hidrocystoma may develop in classical 
symptoms upon the face of a wmman in nowise exposed to a moist 
atmosphere, and doing no work of the kind middle-aged women often 
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perform. Brieflj% it is showu that cardiac and vasomotor disturbances 
in exophthalmic goitre are capable of inducing the characteristic 
lesions of the disease. The pathology of the lesions and their relation 
to the excretory duct of the sweat-gland at some point in the coriura 
has been thoroughly established by Robinson’s demonstrations. 

With reference to the second case herein reported, it may be said that 
hypermmia of the skin is of common occurrence in Graves’ disease, as 
can readily he explained by the irritability of the vasomotors so con- 
stantly present. The intercurrence of telangiectases of the skin, how- 
ever, is very rare. The writers have been able to find but one reported 
instance. LCtienne and Arnal® record the case of a woman (Graves’ 
disease) who presented multiple telangiectasic areas over the entire body. 
The patient was twenty-seven years old, with a family history showing 
a decided nervous taint. Her personal history was also bad — hysterical 
crisis at twelve; rheumatism at fifteen; menstrual and digestive 
derangements. At twenty-six she noticed a small red spot over the 
sternum ; similar macules appeared elsewhere, and one year later 
examination disclosed the following: round and oval, scarlet to dark red 
spots, of variable size (not exceeding the diameter of a 60-centime 
piece), disseminated without order over the entire body, the shoulders 
and neck excepted. The spots show a dark centre surrounded by a 
fine network of vessels with arborizations, gradually losing themselves 
in the surrounding skin; they disappear on pressure; there is no 
desquamation ; two larger areas are present above the malleoli, painful 
on pressure ; no spots on the mucous membrane. The right lobe of the 
thyroid is hypertrophied. The pulse is regular, 105 ; no exophthalmos ; 
marked tremor, and great nervousness. 

After a period of treatment the patient seemed to improve, though 
new spots had appeared and none of the old had disappeared. In this 
case there was a possible etiological factor in alcoholism, of which the 
patient gave an obscure history. The reporters of the case, however, 
think the condition to be one of nervous origin. 

Although Osier® speaks of pruritus as an occasional symptom in 
Graves’ disease, and reports a case in which it constituted a severe and 
persistent complication, medical literature is singularly devoid of 
recorded instances in which this cutaneous symptom was prominent. 

Greater interest attaches to the subject of oedema in its various forms 
as associated with exophthalmic goitre. Numerous cases are reported, 
and the discussion, which is always full, leads by natural and logical 
sequence to a consideration of myxoedema and scleroderma as related to 
Graves’ disease. Some degree of oedema is present in a large propor.- 
tion of all cases. It varies in its nature and location. It may be per- 
sistent or fleeting ; pitting or non-pitting; symmetrical or non-symmet- 
rical ; with and without albuminuria. The hands, eyelids, face and 
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neck, ankles and legs are common sites. Maude^ has divided the oedema 
of Graves’ disease into three classes: (a) from cardiac insuflSciency, 
generally in severe cases ; the oedema may appear suddenly and become 
general; (&) of nervous origin; slight swelling of instep and lower 
legs, without cardiac insufficiency and albuminuria; (c) transitory 
oedema ; irregular, unsyrametrical, lasting but a few hours ; the arms, 
hands, neck, and face.are usually selected. This class suggests a type 
of oedema analogous to or identical with that found in giant urticaria ; 
which skin lesion is mentioned by Mobius® as occurring in Graves’ dis- 
ease. Maude’s classification would seem to be somewhat deficient, as in 
it no place is found for mdema of renal origin nor for the brawmy infil- 
tration (mucoid) which is present when myxcedema is a complication. 
Hector Mackenzie® writes that it is common to find oedema of dependent 
parts in debilitated subjects of Graves’ disease from gravity and an 
enfeebled heart action, and quotes Basedow as having seen in emaciated 
patients swelling of the joints and tissues of the abdomen, as well as 
non-pitting oedema of the legs. He reports seven cases of oedema of the 
eyelids, in three of which the condition persisted after recovery ; two 
of oedema of the legs, one of which showed persistent albuminuria after 
disappearance of the swelling ; and two cases of persistent, probably 
mucoid, infiltration of the connective tissue of legs, suggesting myxoe- 
dema. Vigouroux^® has expressed the opinion that the swelling of the 
eyelids is not always true oedema, but rather a condition due to paresis 
of the orbicularis muscle. Dreschfield® noted transitory oedema in 
several of his cases, and in Watson- Williams’ ® case oedema of the legs 
was the first symptom noted. 

The relation of Graves’ disease to myxoedema is one of exceeding 
interest, and inasmuch as the condition of the skin and subcutaneous 
tissues plays an important role in the diagnosis of the latter, a considera- 
tion of the relation between the two diseases comes properly within the 
scope of this paper. A number of cases have been observed in which 
exophthalmic goitre has been followed gradually by myxoedema, with 
all the cutaneous changes which attend that disease. Kowalewskf ‘ was 
among the first to report an instance ; an epileptic, with well-marked 
symptoms of Graves’ disease, showed, after a paroxysm, swelling of the 
feet, legs, and face (character of swelling not given). Later mental 
hebetude developed. He considered myxoedema as an expression of a 
severe type of Graves’ disease. Sollier*® reports a rather peculiar case 
in which the myxoedematous (?) symptoms developed first. The patient 
suflTered with pains in the hand. These became swollen, the swelling 
gradually extending over the entire body. Later the symptoms of 
Graves disease came on.' When seen by Sollier there was swelling of 
the entire body, atrophy of the thyroid, nervous irritability, exophthalmos, 
tachycardia, tremor, pigment flecks over body. Under electrical and 
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hydrotherapeutic treatment all symptoms of myxoedema and nearly all 
of Graves’ disease disappeared. One is not fully convinced that in this 
case myxoedema was present. In von Jakscli’s” case typical symptoms 
of Graves’ disease were present ; the patient also showed a non-inflam- 
matory, non-pitting swelling of both legs, which gave the impression 
that some substance more resistant than water was deposited in the sub- 
cutaneous tissues, suggesting strongly rayxoadema. AVilliams’ case" was 
that of a woman of thirty with Graves' disease, treated with arsenic 
and change of climate, recovery following. Five years later she 
became languid ; the face, arms, and hands were puify ; there was no 
albuminuria. Myxoedema was diagnosticated, and recovery followed 
the use of iron and arsenic. The same year Joffroy and Achard" 
published a case of a woman of twenty-three who presented at first 
the picture of Graves’ disease ; later, the goitre and exophthalmos dis- 
appeared ; she became very weak ; oedema of the feet, legs, body, and 
face developed ; there was great mental apathy ; death followed, and 
the autopsy revealed hyperplasia of the connective tissue of the thyroid, 
with disappearance of pai'enchyma. Putnam'® reports a case in which 
the existence of Graves' disease is somewhat uncertain. A woman of 
fifty-five years, in whose family myxoedema had occurred twice, developed 
typical myxoedema, with usual skin changes. This, however, was pre- 
ceded by two symptoms of Graves’ disease, struma and tachycardia. 
Under thyroid treatment recovery ensued. Four cases are reported by 
Baldwin (1) A boy of ten years, sluggish, overgrown, mentally dull ; 
skin dry, harsh, inelastic, and pufiy ; at six years he had heart trouble, 
pronounced at the time to be Graves’ disease ; recovery occurred under 
thyroid treatment. (2) A girl of fourteen years with typical Graves’ 
disease; six years later a typical myxoedema; improvement under 
thyroid exhibition. (3) A girl of fifteen years with tachycardia, 
exophthalmos, tremor, goitre ; after six years ; mental hebetude, intoler- 
ance of cold, poor circulation ; skin dry, harsh, inactive ; cured with 
thyroid extract. (4) Woman of forty-four years ; nervous history ; 
Graves’ disease for four years ; later, mental hebetude, intolerance of 
cold, melancholia ; skin harsh and dry, face swollen ; cured with thyroid 
extract. 

Loew'® considers the oedema of nervous origin to be myxoedematous or 
premonitory of myxoedema. He reports two cases : (1) A woman of 

twenty-three years, with typical symptoms of exophthalmic goitre ; in 
addition, pigment spots everywhere present, with patches of vitiligo at 
elbows and knees ; the lower part of the legs swollen ; skin hard, tight; 
very slight pitting; the dorsum of the feet not affected. (2) A woman 
aged twenty-four years, with Graves’ disease ; the lower limbs from 
middle of thighs to dorsum of foot swollen, hard, inelastic, non-pitting. 
A case of Gautier’s'® is reported briefly. In 1894, Graves’ disease ; im- 
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provement ; in 1895, recrudescence ; improvement ; in 1898, myxoedema ; 
hard, fibrous thyroid ; improvement under thyroid treatment. 

Pasteur^® reports the case of a woman of sixty-five years who 
developed Graves’ disease twenty years before (1878). In 1886 she 
presented typical symptoms ; under observation the enlarged thyroid 
became atrophic (effect on pulse rate not reported); in 1893 the patient 
had permanent bradycardia (30-55), cardiac dilatation, apathetic face, 
altered voice, sensitiveness to cold, and clumsiness of fingers. Oncoming 
myxcedema was predicted. Death occurred in 1900, preceded by extreme 
cardiac insufficiency. At the autopsy, marked sclerotic changes were 
found in the thyroid. 

HirschP^ discusses the relation between Graves’ disease and myxce- 
dema, and reports the case of a woman of thirty-three years, with fairly 
good history. In August, 1899, symptoms of exophthalmic goitre 
developed, following a fright ; in October palpitation became less, mental 
hebetude developed, the thyroid became dense, the legs became swollen 
and hard, and the skin of the face thickened. The left leg was in- 
creased in size, smooth, non-pitting, reddish-brown in color ; the swelling 
ended abruptly at the ankle. The right leg was similarly but less 
extensively affected. 

The close pathological relationship existing between myxcedema and 
scleroderma has been shown by Jeanselme,®® Singer,*^ and Hektoen.*^ It 
is not surprising, therefore, in view of what has been said of the asso- 
ciation of myxoedema and Graves’ disease, to find that occasional in- 
stances of the coexistence of scleroderma and exophthalmic goitre are 
recorded. Griinfeld,^® in 1896, found three cases in literature; the first 
by von Luebe in 1875, the second by Kabler in 1888, and the third by 
Jeanselme in 1895. He himself reports the fourth case. A woman 
with well-developed Graves’ disease was attacked later with scleroderma 
of moderate severity ; a cure was effected with thyroid extract. Osler,^® 
in a masterly article on scleroderma, mentions one case associated with 
Graves’ disease. A man of forty years suffered from exophthalmic 
goitre for two years ; the symptoms were typical ; scleremic changes then 
developed in the skin of the legs below the knees. He also records two 
cases in which tachycardia was present. He found in reviewing the 
reported cases of scleroderma treated with thyroid, that of ten cases two 
were cured ; seven were improved more or less ; and one was not 
benefited. Dupr6 and Guillian” report a case in a woman of thirty- 
three years ; goitre appeared at thirteen years ; exophthalmos at fourteen 
years ; later a clear symptomatology of Graves’ disease was recognized ; 
the signs of scleroderma developed at twenty-four years ; the hands, 
forehead, and nose were affected. This patient was of decidedly 
neurotic type. 

Pigmentary changes in the skin have been frequently observed. 
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Vitiligo is mentioned by Holland’® in his thesis as occurring in 'exoph- 
thalmic goitre, Raynaud’® reports a number of caste. Marie’® records 
a case of generalized vitiligo, with areas of brown pigmentation. His 
description of the spots on the thighs suggests possible telangiectases. 
Lucy®* reports a typical case of Graves’ disease in which extensive 
patches of leucoderma were present, as well as areas of brownish pig- 
mentation, The vitiligo began several months before the general dis- 
ease, but increased greatly during the course of the latter. In this 
case there was an evident distribution of the patches along the course 
of the ulnar nerve. CarapbejF’ observed a similar combination of 
leucoderma and melanoderma in three cases of Graves' disease. In 
all there was a tendency to bilateral symmetry. The pigmentation of 
the skin may be localized or diffused. Perry®’ reports an interesting 
case of a woman with exophthalmic goitre who presented a diffuse 
generalized pigmentation of the skin. There were no evidences of 
Addison’s disease, and under treatment, extending over a period of 
several months, the bronzing disappeared almost entirely. Burton®^ 
records a case with pigmentation of the face, neck, axillaj, back, and 
genitals ; Graves’ disease was present, but Addison’s disease was not 
excluded. Drummond’® mentions six cases with localized pigmentation ; 
one showed areas of leucoderma also. Nichols’® saw a woman and 
Dore* has reported pigmentation and purpura in two different patients, 
with exophthalmic goitre, in whom large pigmented areas appeared. 
When Addison's disease is associated with Graves’ disease, as in the 
case of Kruella’s,” the pigmentation, rather than an anomalous, becomes 
a cardinal symptom. Other trophic changes have been noted. Among 
these alopecia is common. Yeo’® saw a case in which there was falling 
of the eyebrows, at first unilateral, corresponding to the side presenting 
the goitre and exophthalmos ; later both sides were affected. Barnes’® 
reports a case with universal alopecia. Sraith,^® one with general 
alopecia and glycosuria. In the fifteen cases observed by Mackenzie® 
five showed alopecia in varying grades. 

Other dermatoses to be mentioned are urticaria, reported by Bulkley“ 
and Rolland ;’® and eczema, observed by Zeleneff.*’ Gangrene of the 
skin has also been recorded.’® 

In a contribution to the general subject under discussion, where the 
cutaneous syndromes of exophthalmic goitre have been chiefly con- 
sidered, the questions of moment respecting the etiology and pathology 
of Graves’ disease may be left to the investigators in the field of inner 
medicine. At this time it will serve no useful purpose to inquire 
with scientific precaution into the value of the theories of origin of 
exophthalmic goitre; whether, for example, there is in these cases a 
hyperthyroidization ; whether there is a primary change in the nervous 
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centres radiating to the thyroid gland ; or whether the gland itself first 
secretes a toxin, which later acts as an irritant to the nervous centres. 
By post- mortem examinations as well as biopsies of the tissues of the 
organ, it has been made clear that in many cases after a period of 
morbid activity the glandular tissue of the thyroid is destroyed by a 
species of disintegration (cystic, collagenous, colloid, etc.), and that after 
disappearance of the parenchyma there is left chiefly an hypertrophy 
of the connective tissue. The persistence of many of the symptoms of 
' exophthalmic goitre after such complete destruction of the secretory 
tissue of the gland, would militate against the theory of continuous in- 
toxication of the system from that source. 

The influence of the nervous centres and nervous tracts in the pro- 
duction of such cutaneous symptoms as the tache ctr^hrale or the lesions 
of herpes zoster is fully recognized. The established co-existence, in cer- 
tain cases, of scleroderma and exophthalmic goitre if common etiological 
factors can be demonstrated for the two, would point to their nervous 
origin, seeing that the circumscribed (morphcea) type of scleroderma is 
often displayed in lesions distributed along a single nerve tract ; and in 
the generalized form of scleroderma the early cedematous pitting stage 
of the disease suggests in a striking manner some of the symptoms of 
myxoedema, with which disease also, as shown above, exophthalmic 
goitre is frequently associated. On the other hapd the cutaneous 
symptoms in lepra, though in some instances distinctly traceable to im- 
plication of the nerve trunks, as when anaesthetic and hyperaesthetic 
symptoms can be recognized, may also develop without any alteration 
of cutaneous irritability to heat and pain, and may thus have their 
remote origin without question either in the bacilli of lepra or in the 
toxins of such micro-organisms. 

The prime symptoms of exophthalmic goitre are usually enumerated 
as enlargement of the thyroid gland, exophthalmos, tremor, and 
tachycardia. Every clinician knows that of these supposedly essential 
symptoms each in different cases may be wholly absent ; so that, 
notably, a patient with Graves’ disease may neither have bulging eyes 
nor a goitrous swelling. From the point of view of the dermatologist 
and of the diagnostician, questions of interest arise when, in the 
absence of one or more of these prime symptoms, dermatoses occur of 
unusual type or of doubtful origin and relations. Problems of a novel 
sort would probably be presented to the consideration of a physician 
confronted with a group of newly formed bloodvessels in the skin of 
the face, accompanied by distinct tachycardia, without either exoph- 
thalmos or thyroid enlargement; and the same would be true if the 
cutaneous lesions were those of hidrocystoma, or consisted of two or 
more morphcea patches on the side of the neck, or of an attack of angio- 
neurotic oedema affecting the general surface of the body. 
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NOTES ON THE EMPLOYMENT OF EPIOARIN IN TINEA 
TONSURANS AND TINEA GIRCINATA.; 

By Arthur Van Harlingen, M.D., 

AND 

Henry K. Dillard, Jr., M.D. 

Epioarin was brought into notice several years ago by Prof. Kaposi, 
of Vienna, as a substitute for naplithol in the treatment of certain dis- 
eases of the skin. It is said to be a condensation product of creotinic 
or creasotinic acid and B. naplithol, and to combine the properties of 
creasote and naplithol. 

Epicarin is a reddish amorphous powder with a slight odor resem- 
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bling acetic acid. It is soluble iu alcohol, ether, and liquid vaselin. 
It has usually been employed in the form of a 10 to 20 per cent, alco- 
holic or soda solution, or in the form of ointment of the same strength. 

Kaposi employed it at first in the cure of scabies. Eighty cases 
were treated with excellent and rapid result. He also employed it in 
a certain number of cases of ringworm, and in prurigo of children with 
similar good results. In eczema and psoriasis it is said to have proved 
irritating. 

Pfeifenberger found that where much dermatitis was present with 
scabies, epicarin proved somewhat irritating. In 7 per cent, ointment 
form he found that the scabies could be cured, but that the attending 
dermatitis required more soothing remedies. 

Pfeifenberger employed epicarin in the case of children, from one 
to fourteen years of age, without finding any untoward effect upon the 
kidneys, such as sometimes accompanies the use of B. naphthol. In 
scabies the severe itching diminished after the first or second inunction, 
in most cases ; the skin, however, became red, dry, and rough, showing 
superficial fissures here and there. 

To prevent irritation of the skin in the treatment of scabies, the 
epicarin was stopped after having been used every night for three 
nights, and a soothing ointment, such as ung. diachylon, was applied 
for several days. Then a bath was ordered. This carried off the super- 
ficial scaly skin and with it the itch mites. No application was made 
for three or four days, at the end of which time, if any spots showed 
disease, fresh inunctions of epicarin were employed. Five or six gen- 
erally proved sufficient. 

The treatment completed, the skin presented a smooth, soft texture 
with a shiny aspect and a reddish color. This staining or coloration 
lasted for some time ' after the cessation of the treatment. It may be 
mentioned that the epicarin treatment was applied immediately, no 
bath preceding treatment. 

The maximum length of time required for a cure was not more than 
nine days, the delay being caused by the concurrent dermatitis, which 
had to be handled carefully. Prurigo in children was likewise treated 
by epicarin with excellent effect. 

In addition to the 10 to 20 per cent, alcoholic solution of epicarin 
the following ointment, chiefly employed in the scabies cases, was used : 

R —Epicarin 

Crete albae 

Vaselini albse 80 " 

Lanolin 16 " 

Axungte poici 45 ” _jr. 

The material employed in our investigations was derived chiefly 
from the out-patient department of the Children’s Hospital of this city, 
and was subject to the vicissitudes usually experienced in such clinics. 
The solicitude shown by the parents, whose children were deprived of 
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school privileges during the presence of ringworm on the scalp or body, 
fortunately afforded us more opportunities for following the course of 
treatment than are usually permitted. 

After examination and diagnosis of each case, the hair was clipped 
or shaved around the neighborhood of the patches, or in some cases, 
where the disease was diffuse, the entire scalp was shaved. The scalp 
was then carefully gone over and the tincture of epicariu was vigor- 
ously rubbed into every suspicious patch of skin. The parent was pro- 
vided with some of the same tincture, or in some cases with the oint- 
ment, aud was told to rub it well into the scalp wherever any diseased 
spots could be found, once or twice daily. In some cases a germicide soap 
was also employed to shampoo the scalp daily, in order to prevent the 
accumulation and diffusion of dry scales containing the ringworm fungus. 

In all cases thus treated the personal equation of the nurse or at- 
tendant counts for very much. We found that the few cases treated in 
the hospital wards by skilled and intelligent nurses were cured much 
more rapidly than those committed to the hands of less intelligent 
mothers for home treatment. Even here, however, it was found that 
the greatest difference in results obtained between intelligent and 
anxious parents and those who were lazy and indifferent. 

The number of cases, though much greater in total than those re- 
ported, was still insufficient to allow the employment of a great variety 
of preparations of the drug. We mostly used the preparations as 
described by Kaposi ; that is, the 10 and 20 per cent, tincture and 
ointment. The tincture seemed decidedly the most efficient prejmration. 
Used in the ward cases immediately after depilation the effect was sur- 
prising. In one very recent case a cure was effected within ten days. 
On an average, five weeks were required to bring the disease to an end. 

Although few microscopic examinations were made, it is believed 
that in each case the fungus involved was the large-spored variety, and 
that no cases of the small-spored and more inveterate form of fungus 
came under treatment during the period of our investigation. 

Only a few cases of scabies came under observation, and of these 
only two were treated with epicarin. The formula used was that of a 
simple 10 per cent, ointment with a base of petrolatum. The result 
was quite unsatisfactory ; the ointment irritating the skin quite severely 
and not producing much impression upon the disease nor giving much 
relief from the accompanying pruritus. On changing to the ointment 
of naphthol and sulphur as usually employed in the skin clinic of the 
Children’s Hospital, very speedy relief was experienced. It is possible 
that if the compound epicarin ointment, as given above, had been 
employed, somewhat better results might have been obtained. The old 
treatment, however, is so satisfactory that it seems hardly worth while 
to try epicarin further in the treatment of scabies. 
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Table of Cases Treated ivith Epicarin. 



3 wks. iTinea tonsurans. Two 
lesions on scalp, half- 
dollar size, covered with 
short hairs with an ash- 
like gray appearance. 

3 wks. (Tinea circinata et ton- 
surans. Two coin-sized 
patches on scalp, rough 
nutmeg grater appear- 
ance ; some hairs broken 
off short ; others, in- 
cluding those in neigh- 
borhood of patches, long 
but pulling out readily; 
also patches of tinea cir- 
I cinata. 

3 wks. ITinea circinata et ton- 
' surans. One patch on 
( scalp ; most hairs long, 

I but many loose ; tinea 
i circinata also. 

6 days ITinea circinata. Confined 
to face : chiefly right 
1 side; characteristic rings 
I of vesicular ringworm ; 
I some dozen lesions in 
all. 


I 


i 


Treatment. 


Tinct. epicarin, 
10 per cent. 


Germicide soap 
and epicarin 
ointment, 

10 per cent. 


Remarks. 


Result. 


Improved. 


Tinct. epicarin , 10 per ct. , ' Improved, 
applied in clinic. I 


Germicide soapiTinct. iodine had been j Improved, 
and epicarin ( employed previously, ; 
ointment, I hut without satisfactory! 

20 per cent. I result ; under treatment' 

, two weeks. I 

Tinct. epicarin, 'Two visits to the clinic 1 Cured. 

10 per cent, i sufficed to cure this case. 


Some 

months 


4 mos. 


Tinea tonsurans. Three , Ung. epicarin, iThe ointment was rubbed 
or four small infiltrated 10 per cent. I in daily, while the tinct. 
patches on scalp. i ! epicarin was applied on 

' his visits to hospital; 
under treatment two 
months. 

Only paid one or two 
visits. 


(Tinea tonsurans. Well-. Tinct. epicarin, 
marked case ; large ash- lO per cent, 
colored rough patch onj 
back of scalp ; Irregularj 
patches not so charac- 
teristic elsewhere. 1 

(Tinea circinata. ThreejTinct. epicarin, 
coin-sized patches on ; 10 per cent, 
scalp and several ring-; 
shaped lesions ; tinea j 
circinata of arm. I 

[Tinea circinata. One (Tinct. epicarin, 'Treated daily; eruption 
lesion on forehead coin- 10 per cent, j disappeared in seven 
sized. I days. 

2 days ITinea circinata. One (Tinct. epicarin, (Treated daily ; eruption 


3 wks. 


2 days 


Epilation was also prac- 
tised; ceased attend- 
ance. 


lesion on knee. 


10 per cent. 


10 


11 


disappeared in fourteen 
days. 

Failed to report. 


3 days Tinea circinata. SeveraliTinct. epicarin, 

I small-ringed lesions on 10 per cent. 

1 right temple, under chin! 

{ and on trunk. | 

(Tinea circinata et ton-Tinct.epicarin,'AttheendofBevenweeks 


surans. Large oval ring 
on left leg above knee ; 
some lesions on scalp. 


12 ill mos. Tinea tonsurans. 


lOper'cent. i the lesion on knee was 
reported well; it had 
probably been so for 
some time. The scalp ( 
lesion was nearly well at) 
the end of ten weeks, 
ThreeTinct. epicarin, |The epicarin was applied 
10 per cent. 


13 I 1 mo. 


14 


15 


16 


or four coin-sized 1 lO per cent, i three times weekly after 

patches and a large I ( epilation at clinic, and 

, number of smaller ( I at home daily ; duration 

( patches in scalp. | six weeks . 

ITinea tonsurans. One Tinct epicarin, -At the end of four weeks 
; coin-sized incipient 10 per cent. ( seemed well. 

• patch on left side scalp, ' 

1 also a patch of " alo- 1 / 

pecia areata.” \ f 

Tinea circinata. Verj' Tinct. epicarin,! After yjveral dny.s’ treat- 
marked eniption,chielly 10 per cent, i ment decidedly belter; 

' over face, neck, arms, j patient disappeared. ; 

leg.=, and body ; lesions ! | 

ringed. j 

-Tinea circinata. Dis- Tinct. epicarin. After several days' treat- 


tinctly ringed lesions, - 10 per cent, 
chiefly on face and ear. 

1 week Tinea tonsurans. Coin- Tinct. epicarin, 
sized lesion on scalp. 10 per cent. ■ 
VOL. 125, Ko. 6.— TONE, 1903, C6 


I ment dccidedlj- better,] 
ceased attendace, ' 


I Cured. 

Improved. 

Improved. 

Cured. 
Cured. 
Cured ? 

Cured. 

Cured. 

Cured. 

Cured? 

Cured? 

Improved. 
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Case. 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 



27 


28 


29 


30 


31 


1 iveeU 


3 mos. 


2 wks. 


1 mo. 


3 wks. 


2 wks. 


3 mos. 


Tinea tonsurans, 
patches on scalp. 


Description. 


Treatment. 



SmalljTinct. cpicarin, 
1 10 per cent. 


Tinea tonsurans. Sealp Tinct. cpicarin, 
pretty well covered with! 10 per cent, 
large and small patches.; Ung. epicarin, 


Improved. 


Tinea circlnata ct ton- iTinct. epicarin, 
surans. Palm-sized I 10 per cent, 
patch over right ear, Ung. cpicarin, 
and smaller one on top ! 20 per cent, 
of scalp. 1 

Tinea circinata. A single R-.— Epicarin, 
ring-shaped lesion on ; gr. v. 
nose and adjacent skin. iUnp.zInc oxid., 
! Siv. 


The scalp was shaved andi Cured, 
tincture was applied ! 
thrice weekly at the i 
hospital, the ointment 1 
being applied at home ) 
daily ; duration of treat-; 
ment two months. 1 
jSliaved ; salicylic colo- i Improved, 
dion to face lesions ; 
afterward ung. epicnrin;| 
tincture to scalp; under' 
treatment six weeks, i 
Treatment about a week. 1 Cured. 


Tinea circinata ct ton- iTinct. epicarin. Treatment three weeks. Cured, 
surans. Lesionson chin, ( lOpcrcent. I 

face, and scalp. | ‘ 

Tinea circinata et ton- iTinct. cpicarin, 'The patch over right eve Cured, 
surans. Two patches on ' 10 per cent. ■ was well in two weeks;: 
scalp, one over right i , the scalp in three : 

eye. I i months. I 

Tinea circinata et ton- jTinct. epicarin. This case was severe and i Improved, 
surans. Quite extensive;', 10 per cent. ; extensive, but was j 

nutmeg grater patches I ! nearly cured at the end I 

on scalp. ! , of three months. 


2mos. iTinea circinata ct ton- Tinct. cpicarin 
surans. Small, round.! 10 per cent, 
elevated patches on 
I scalp. I 

i : 

iTinca tonsurans. Two iUrg. cpicarin, 

i coin-sized superficial j 20 per cent. 

I patches on scalp. | 

2 mos. iTinea tonsurans. Well 
I marked tendercy to 
, crusts. 


, At the end of two months' Improved. 
* healthy hairs growing i 
; everywhere. , 


'At the end of three weeks; Cured, 
i practically well. ! 


long, epicarin, 
I 20 per cent. 


;The ung. epicarin was 
1 Said to have produced 
' pustules; however, it I 
I I Was Continued and the I 

I i tincture used on visits to; 

I hospital : in seven weeksj 

practically well. i 

Tinea circinata. Vesicu-iTinct. epicarin,, When the tincture of epi- 
10 i>cr cent. '• carin seemed too irrita-' 
i ting an aristol ointment 
i was used tor a short 
I time. 

.jUndcr treatment five 
weeks. 


lar ringworm of wrist, 
smaller lesions else- 
where. 


Tinct. epicarin, 
10 per cent. 


Tinea tonsurans. Light, 
thin hair ; extensive 
Ecaliness through scalp ;] 
tendency to round 
patches. I 

Tinea circinata. A singlejTinct. epicarin 
lesion two centimetres 10 per cent, 
in diameter on right 
wrist. 


3 wks. jScabies. Three weeks’ 
duration ; well marked 
on body and limbs. 


2 wks. 


Scabies. Well marked ; 
hands and arms chiefly 
affected. 


Ung. epicarin, 
10 per cent. 


Ung. epicarin, 
10 per cent. 


I At first seemed to in- 
crease in size, but soon 
began to improve rapid 
ly ; under treatment 
, three weeks. 

(The epicarin ointment , 
was employed for about; 
three weeks; it may i 
have acted favorably, 
but it proved so irrita- ! 
ting that it was changed 
for a naphthol and sul- 
phur ointment, which 
acted more satisfactorily 
The epicarin seemed irri- 
tating and not very effec- 
tive; probably recovered 
Under use of naphthol 
and sulphur ointment ns 
used by SO. 


Cured. 


Cured. 


Cured. 


Cured. 


1 



CUSHING; BLOOD-PEESSUBE EEACTION 1017 

The conclusions we have reached are as follows : 

1. In epicarin we have an important addition to the means of com- 
bating ringworm of the scalp. Used, preferably, in the form of a 
tincture of 10 to 20 per cent, strength and after epilation it appears to 
act more rapidly than any of the remedies heretofore employed, in 
restoring the hairs to a normal condition. 

2. In ringworm of the body the tincture seems to be irritating and 
slow in action. The ointment acts better, but is not equal to the 
ammoniated mercury ointment, nor to most of the remedies ordinarily 
employed. 

3. In (a single case of) favus the result of the use of epicarin was 
such as to encourage trial. 

4. In scabies, so far as our experience goes, epicarin in the form of 
the tincture and simple ointment is apt to prove very irritating, and is 
by no means equal to the sulphur and naphthol nor to the other oint- 
ments ordinarily employed. 


THE BLOOD-PRESSURE REACTION OF ACUTE CEREBRAL 
COMPRESSION, ILLUSTRATED BY CASES OF 
INTRACRANIAL HEMORRHAGE. 

A SEQUEU TO THE MUTTER LECTURE FOR 1901. 

By Harvey Cushing, M.D., 

ASSOCIATE IN SOP.QEHY, THE JOHNS HOPKINS HOSPITAK. 

Some experimental observations on the role played by the vasomotor 
centre in raising the arterial tension so as to counterbalance the effects 
of any considerable increase in intracranial tension were presented as 
part of the Mutter lecture^ in December, 1901. Since then oppor- 
tunities have arisen which have made it possible to demonstrate in 
clinicM cases reactions corresponding to those whieh at that time had 
only been experimentally produced in animals. To review some of 
these cases is the purpose of this communication. 

It is a well-recognized clinical fact that the rapid* encroachment on 
the intracranial space by a foreign body, of which extravasated blood 
may be taken as one of the commonest types, is associated with a high 
tension pulse. Similarly the laboratory experience of many investi- 
gators has shown that a transient great rise in blood pressure is an 
almost uniform accompaniment of artificially induced compression. I 

' The Mutter Lecture for 1901. The American Journal of the TiIedical Sciences, Sep- 
tember, 1902, vol. cxxiv. p. 375. 

5 In a slowly forming intracranial process, as tumor growth, hydrocephalus, etc., the re- 
actions are inconspicuous, the cerebrum accommodating itself to the gradual increase of 
tension. 
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am unaware, liowever, that any especial interpretation has heretofore 
been given to this response other than that it represented some aimless 
or uncontrolled action, from irritation of the vasomotor centre during 
a certain stage of increase of tension within the cerebral chamber. 

The experiments above referred to, which for the most part were 
carried out upon dogs, tended to show, if the interpretation were a 
correct one, that this rise in blood pressure represents a purposeful and 
not a meaningless reaction.' The belief was expressed in a regulatory 
mechanism which controls the rise, and which, under experimental 
circumstances at all events, is seemingly so adjusted that the vasomotor 
centre tends to hold the intravascular pressure (arterial tension} at a 
level slightly in excess of the external (extravascular) pressure exerted 
by the compressing force against the arterioles and capillary vessels 
situated in the medulla. In this way a fatal bulbar anajinia, which 
otherwise would be the result of an equalization of intracranial and a 
stationary arterial tension, is warded off. Thus, the high-pressure 
pulse, which characterizes conditions of intracranial hemorrhage, for 
example, is easily accounted for, and its measured level of tension may 
be taken as an indication of the degree of circulatory embarrassment 
from which the medulla is suffei’ing in consequence of the compressing 
force. It was pointed out that under these circumstances the continu- 
ance of respiration hinged upon the efficiency of the vasomotor mech- 
anism in holding the blood pressure at a certain level. Should the 
vasomotor centre fail to keep the arterial tension in excess of the 
experimentally increased intracranial tension, the respiration Avould- 
immediately cease, owing to the anmmia of the centre governing it. 
Consequently, as will be emphasized in the discussion of some of the 
following cases, the sequence of events in case of immoderate intra- 
cranial tension is, primarily, exhaustion of the vasomotor mechanism 
with fall in blood pressure, and, secondarily, failure of respiration in 
consequence of the ensuing bulbar anajmia.' 

1 In a note appended to an article by the trriter in the Mittlieilungen a. d. Grenzgebieten d. 
Med. \i. Cbir., 1902, Bd. ix. p. 773, In which this experimental work was reported at some 
length, one of the editors (Naunyn) states that this rise in blood pressure during compression 
had been noted and described by himself and Schreiber in their well-known monograph, 

“ UeberGehirndrnck,” published twenty years ago. (Arch. f. experlm. Pathol, n. PhnrmaUol. 
1881, Bd. xiv. p. 1.) I regret having made no reference to the contents of this classical paper. 
'As a matter of fact, however, this reaction has been noted by almost all experimenters who 
have worked along these lines, and the rise in blood pressure on which most stress is laid by 
these particular writers is that which occurs early in compression, the “primiircErhehung,” 
■which is a result of sensory irritation, and not the subsequent and long-enduring rise from 
anajmia which we are discussing. The failure to record the degree of intraemnial tension on 
the kymograph alongside of the blood pressure probably explains ■\vby previous observers have 
failed to recognize what seems to be the true significance of the rise in blood pressure. Prof. 
Naunyn expresses some doubt ns to the correctness of the Interpretation which was olfered, 
namely, that of a " Regulationsmechanismus.” Future observations will settle the point. 

- This relationship of the respiratory action to blood-pressure levels and to the degree of 
intracranial tension was especially well shown In cases in which vasomotor (Traube-Hering) 
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In the majority of circumstances the vagus centre is likewise stimu- 
lated under the effects of compression with the resultant familiar slowing 
of pulse rate, which, however, does not seem to bear so definite a rela- 
tion to the degree of increased tension. Aside from the fact of its 
frequent concomitance the brachycardia does not apparently play any 
particular part in the reaction under discussion, nor can it be always 
said that the more advanced the compression the slower will be the 
pulse rate. 

The significance of this vasomotor regulation, should it have been 
possible to establish it as true for man as well as animals, was fully 
realized, but, unfortunately, at the time the Mutter lecture was pre- 
pared, no opportunity had been offered on clinical cases to satisfactorily 
corroborate the laboratory findings, much less to put the facts to any 
practical application. 

The introduction for clinical purposes of a simplified form of the 
original Riva Roeci blood-pressure apparatus has enabled us to take 
observations on arterial tension, and to plot them on charts which 
simulate in a useful way the invaluable records which in the laboratory 
may be obtained by taking blood-pressure records directly from an 
isolated vessel. By employing this apparatus it has been possible to 
chart graphically the blood-pressure reaction in several cases of intra- 
cranial injury, and thus to bring clinical cases in line with the experi- 
mentally induced conditions. The results have proven of such interest 
and the method of observation of such practical value that it is hoped 
the few cases, which will subsequently be given at some length, may 
suffice to farther illustrate the points which the experimental work 
has brought out. 

Prof. Kocher,' in his recent monograph, has for the sake of con- 
venience divided into several stages the period between the first onset 
of compression symptoms and the terminal paralysis which may end 
the story. These stages, corresponding as they do to a given degree of 
circulatory disturbance consequent on the increase of tension, have 
individually a more or less characteristic and distinguishable symptom- 
complex. The process, of course, may come to a standstill in any one 
of the various stages. Kocher’s classification is a most useful one, and 
inasmuch as the cases, which have been selected, conform with and 
exemplify the divisions which he has drawn, the latter will be briefly 
outlined. 

waves were called out. Under these circumstances active respiratory action corresponded to 
the crests of the waves— that is, to periods of blood pressure exceeding in degree the intracranial 
tension; whereas the hollows of the waves during which the blood pressure fell bcloto the intra- 
cranial tension, with resultant temporary anmmia, invariably corresponded with periods ol 
respiratory cessation. 

' Hirnerschilttcrung, Hirndmck n. s. w. Kothnagel’s Specielle Pathologic und Theraple 
1901, Bd. lx., Tliiel 3, Aht. 2, p. 186. 
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Stage I. (“ Compensationsstadum”) The first stage, that of circula- 
tory compensation, corresponds to an early period or mild degree of 
compi-ession, during which the encroachment on the intracranial space, 
by some foreign substance which displaces the normal contents of the 
cerebral chamber, is not sufficient to seriously compromise the circu- 
lation. Bj’- tlie escape of cerebrospinal fluid and by a certain amount 
of narrowing of the venous channels, the process is accommodated with 
the avoidance of any pronounced degree of venous congestion of the 
brain. Under these circumstances .symptoms, although not absolutely 
latent, are in the main insignificant. 

Stage II. (“ /hifangsstadinin des viayiifeslen Kirndruckes.'') If the 
process continues to the point of failure of this circulatory compensa- 
tion a condition of venous stasis is brought about, with a lessening of 
the normal amount of blood flowing through the capillaries (Dysdiiimor- 
rhysis). At this time s3unptoms of disturbed cerebral function are 
inaugurated evidencing an early stage of actual compression — headache, 
vertigo, restlessness, roaring in the ears, a disturbed sensorium with 
excitement or delirium, an unnatural sleep, etc. Other symptoms also 
become outspoken. Among these, of highest importance is the recog- 
nition by means of the ophthalmoscope of some distention and tor- 
tuosity of the veins radiating from the optic papilla ; indeed, a certain 
degree of venous stasis may have been appreciable in the eye-grounds 
during the previous stage of compensation. Indications that the venous 
congestion is influencing bulbar circulation may be apparent as a slow- 
ing of the pulse with or without a certain rise in blood pressure. 

Stage III. The third stage, that of advanced compression phe- 
nomena (“ Hohestadium dcs manifesten Jlirndriickes”), corresponds to a 
condition of capillar^-^ anjemia due to a further increase in intracranial 
tension. This anajmia in case of “ local compression ” may have 
exerted its effects primarily over a circumscribed area of the cerebrum, 
throwing out of function that part of the brain in its vicinity with 
corresponding paralytic symptoms. Should, however, the pressure 
from such a local process be sufficiently far-reaching to involve the 
medulla, or should the medulla from the start have been involved in 
the threatened antemia in correspondence with the rest of the intra- 
cranial contents (that is, in case of “ generalized compression ”), then 
the period of vasomotor regulation follows with its characteristic rise in 
blood pressure. This reaction may last an indefinite period, until relief 
is afforded or until an increase in compression is more than can be 
compensated for, and the terminal stage of compression steps in to sup- 
plant it. Associated with the rise in blood pressure may be seen 
marked respiratory disturbances, which are especially distinctive when 
the former is accompanied by rhythmic alterations in level. The 
periodicity of symptoms so often observed during this stage, and refer- 
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able not only to respiration, but shown also by rhythmic alterations in 
size of the pupils, by wavering increase and diminution in depth of 
stupor, and by many other signs indicative of alterations between irrita- 
tive and paralytic symptoms, is due to this vasomotor rhythm associated 
as it is momentarily with sufficient cerebral circulation (Eudiamorrhysis) 
alternating with a period of inadequate or totally deficient blood supply 
(Adiamorrhysis). 

Vagus symptoms are, as a rule, pronounced during this stage, the 
pulse being slowed to 50, 40, or even fewer beats per minute, but 
without, or, at all events, with much less apparent evidences of rhythm. 

Stage IV. The terminal stage Q‘Lahwtungsstadiu7n”), which follows 
upon an increase of intracranial tension over and above that which can 
be compensated for by stimulation of the vasomotor centre, is charac- 
terized by a falling blood pressure, irregular cardiac and respiratory 
efforts, deep coma, which supplants the varying degrees of stupor, com- 
plete muscular relaxation, wide pupils, broken, snoring respiration, etc., 
soon to terminate in cessation of all cerebral function, with respiratory 
paralysis and with the rapid pulse of low pressure, indicating failure of 
the vasomotor mechanism. An irrecoverable condition of cerebral 
ansemia (Adiamorrhysis) has been reached. 

In this brief characterization of the stages of compression only the 
main features of the symptom-complex have been cursorily reviewed. 
In case any one of these stages of circulatory disturbances has been 
brought about by a compressing force primarily local in origin, the 
symptoms naturally would vary greatly, from case to case, as the 
important underlying symptoms referable to the medulla are^ sur- 
mounted by others, called out by paralysis or irritation of those parts 
of the cortex primarily subjected to the local process. It would not 
only carry us too far to discuss this superstructure of symptoms here, 
but be inappropriate, since the cases to follow have been selected to 
illustrate solely the vasomotor reaction, and it is desirable to avoid as 
far as possible any complexity in the clinical picture. 

These cases are reported from the neurological department of Dr. 
Halsted’s clinic. They may be briefly summarized as follows : 

Case I. — Traumatic in origin. One of local compression of consid- 
erable degree, not sufficient, however, to compromise the intracranial 
circulation, and being over a “ silent area ” of the cortex, giving prac- 
tically no evidence of its presence. It illustrates the “ Compensa- 
tionsstadium ” (Stage I.) of compression with only latent symptoms 
and no rise in blood pressure. 

Case II.— -Traumatic in origin. One presumably of general increase 
in intracranial tension from intermeningeal hemorrhage. It illustrates 
the beginning period of bulbar involvement (Stage II.), and shows 
how blood-pressure observations maybe utilized as an indication for 
or against the necessit}’’ of operation. The rise in blood pressure 
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compensated for the compressing force at a relatively low and safe 
level. 

Case III. — Traumatic in origin. Extensive intracranial hemorrhage 
progressively increasing until symptoms of the “ Hohestadiiim des 
manifesten Hirndruckes ” (Stage III.) were produced. The indications 
for operative interference were shown by a stead}' rise in blood pre.ssure 
in correspondence with the general increase of compression until a 
point was reached at which failure of compensation was feared. 
Symptoms of local compression superimposed on the 7nain underlying 
ones. 

Case IV. — Apoplectic ; also illustrating Stage III. Hemorrhage 
into the internal capsule. Characteristic symptoms of the supreme 
reaction of compression with great elevation of blood pressure, indicat- 
ing the borderland of the paralytic stage. Immediate relief to under- 
lying major symptoms of compression by craniotomy and partial 
evacuation of clot. 

Case V. — Traumatic in origin. Illustrating Stage IV., the 
“ Liihmungsstadium.” A case of fatal compression from intracranial 
hemorrhage with primary vasomotor and secondary respiratory failure. 
Operation performed during artificial respiration. 

Ca.se I. (Surgical No. 13,658.) Com'poxmd fracture of os froiitalis, with 
extensive extradural hemorrhage and with no major sgmpioms of com- 
pression ; operation. — The patient was admitted through the accident 
room on the night of July 81, 1902, with the history of having been 
struck on the forehead by a six-pound iron hammer three hours pre- 
viously. He was not knocked down by the blow. There had been no 
period of unconsciousness, nor had he shown any syjnptoms whatever 
of concussion. After his entrance he complained of nausea, and 
vomited twice. This was attributed to' the alcohol he had taken, for 
he was somewhat inebriated. He complained only of severe “ head- 
ache.” 

There was a small lacerated wound near the midline of the fore- 
head, through Avhich a crack in the frontal bone was detected. Beyond 
this a careful examination was absolutely negative. The eye-grounds 
were not examined. He was perfectly rational, and had complete 
recollection of all incidents relating to his injury. 

On the following morning his condition was unchanged. He had 
slept well during the night. His mind was clear, and memoi-y of the 
events of the preceding night accurate. Examination again failed to 
reveal any objective symptoms referable to intracranial disturbance. 
His pulse, respiration, temperature, and blood pressure were noi-mal. 
The pain in the head was less severe. 

Operation, August 1st. Dr. Watts. Ether anesthesia. After excis- 
ing the external lacerated wound, exploration of the underlying skull 
showed a small comminuted and depressed fracture involving both 
tables. On elevating and removing the fragments a large, undei'lying, 
extradural blood clot was brought to view. This hemorrhage was 
fully exposed by the further removal of bone, and was found to corre- 
spond to an area about 7x9 cm. in diameter underlying the frontal bone 
and extending symmetrically on the two sides. It was estimated that 
about 100 c.c. of extravasated blood was present. The clots were 
removed with a spoon, the wound washed clean, and a small drain 
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inserted. The patient’s recovery, except for a slight slowing of the 
pulse for a few days, was uneventful. There was an immediate post- 
operative relief from the pre-existing headache. 

Discussion. The possibility of a considerable narrowing of the 
intracranial space by an acute process without the production of stereo- 
typed compression symptoms is well exemplified by this case. It is 
evident that the major or underlying symptoms of compression need not 
be provoked by an extradural hemorrhage of considerable size if it be 
in a favorable situation, and, furthermore, that the local pressure 
effects of the process need not be productive of minor and localizable 
paralytic or irritative symptoms if they are exerted over so-called 
silent areas of the cortex. The clot made room for itself by pressing 
the cerebrospinal fluid out of the cranial cavity and presumably by 
narrowing the venous radicles in its vicinity without otherwise com- 
promising the intracranial circulation. 

An extradural hemorrhage in this situation must needs have been 
very extensive and under great tension to have transmitted its effects 
without any associated concussion, to so remote a situation as the bulb, 
thus causing a slowed pulse and rise of blood pressure. Being over 
the frontal lobes, moreover, it failed to give appreciable symptoms 
indicating local disturbance of cortical areas, such as would have been 
present had the clot formed, for instance, over the motor territory. 
No psychic symptoms were detected. The circulatory disturbances of 
the brain due to the pressure of the foreign body and doubtless occa- 
sioning a certain amount of anjemia in its immediate vicinity over the 
frontal lobe were not sufficiently far-reaching to involve any important 
centres. Possibly had an examination of the fundus been made some 
degree of stasis might have been made out in the eye-grounds. The 
pain and headache complained of were practically the sole symptoms, 
and were undoubtedly of dural origin. In the lower animals espe- 
cially is the dura found to be a most sensitive structure. Even under 
anjesthesia an attempt to strip away the membrane from the skull dur- 
iug experimental procedures on dogs will cause pronounced irritative 
symptoms. Clinically an extradural hemorrhage plays the same role, 
and may be productive of the most severe dural pain and headache. 
It is interesting to note in this connection that should individuals have 
headache after extirpation of the ganglion semilunare the pain, in my 
experience, at least, is invariably unilateral, and referred to the 
unoperative side, where the dura retains its sensation. In this case, 
as is usual, the headache was immediately relieved by the removal of 
the clot. 

Among our recent series of cases of cranial injury, in no other in- 
stance has a moderate degree of compression been present, uncompli- 
cated by symptoms of concussion. Hence, this case has been chosen 
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to illustrate the compensation stage. Several cases of fracture of the 
base with intermeningeal hemorrhage and slight increase of intracranial 
tension, as told by lumbar puncture, have been seen and found likewise 
to be unassociated witli bulbar symptoms. The element of concussion, 
ho-wever, has always been present in these cases, and has more or less 
obscured the symptoms which the compression alone might have caused. 
This combination of pressure factors will be considered in the following 
case : 

Case II. Simple fracture of the base; concussion and mild degree of 
compression from intermeningeal hemorrhage ; lumbar puncture; no 
operation. — The patient was admitted tlirough the accident ward, 
April 12, 1902, with the history of having been struck under the jaw 
two hours previously by a swinging, heavy, steel rail. The blow felled 
him to the ground, with momentary loss of consciousness. 

The note, made on admission, reads as follows : 

“ A powerful working man, w’ith a large head, a strongly develoj)ed 
lower jaw and facial bones. He lies in a stuporous sleep most of the 
time, with occasional interruptions of active restlessness. He can be 
aroused somewhat by the infliction of pain (supraorbital pressure), but 
will not respond to questions, and relapses immediately into his pre- 
vious somnolent condition. 

“ His pulse is 69, regular, and of fairly high tension to pali)a- 
tion. The arterial pressure at the brachial measures 160 mm. of 
Hg. The respiration is deep, regular, and 24 to the minute. The 
temperature is subnormal, registering 97° per rectum. On the left 
side of the chin below the mental prominence is a small, contused, 
bleeding wound. Xo fracture of the powerful inferior' maxilla can be 
made out. The jaw can be moved in all directions, apparently without 
pain. Pressure on the chin, however, causes the patient to wince, 
apparently from transmission to the skull. The right margin of the 
tongue has been almost bitten through. There is considerable bleeding 
from the right ear. Pressure over the supramastoid ridge on the right 
side gives evidence of great tenderness. There is no bleeding from 
the left ear or apparent tenderness anywhere on that side of the head. 

“ The pupils are equal, contracted to a diameter of 2 mm., and react 
to light. There is a marked divergent strabismus. The veins of the 
fundus, examined after dilatation of the pupil with cocaine, seem con- 
siderably dilated. The supraorbital reflex is verj’^ active on both sides. 

“ The deep reflexes at the knee and ankle are considerably exag- 
gerated and equally so on both sides. There is a prompt dorsal flexion 
of the great toe on each side in response to plantar stimulus. During 
the examination the patient has retched violently, but without vomiting. 

“ In the half-hour since admission the pulse rate has gradually 
dropped from 69 to 63 beats per minute, and the blood pressure has 
correspondingly and gradually risen from 160 to 185 mm. of Hg.” 

A lumbar puncture was subsequently performed, and 24 c.c. of 
bloody fluid under 23 cm. (water) tension was withdrawn, being a con- 
clusive evidence of basal fracture with some intermeningeal hemorrhage 
and increase in intracranial tension. 

As the accompanying chart (Fig. 1) shows, frequent observations on 
the pulse rate and arterial tension were taken during the day, and 
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inasmucli as there was no further increase in the latter beyond the 186 
above recorded and considered a safe level, it was concluded that 
there was no indication for operative interference. 

Symptoms, attributable largely to the effects of concussion, were 
present in this case — headache, nausea, dizziness on assuming an erect 
posture, etc. — all of which gradually subsided during the ten days fol- 
lowing the accident, and pari passu with the return of the bloo.d pressure 
and the pulse rate to their normal level (see Fig. 1). Doubtless the 
two conditions — concussion together with an increase of tension due to 
the in ter meningeal hemorrhage — were combined, the latter showing 
itself as an early rise, in blood pressure, the former as a late rise in 


Fig. 1. 



Chart of hlood pressure (broken line) and pulse rate (solid line) in Case II. Note the incre- 
ment In arterial tension and diminution of pulse rate on the day after admission, with gradual 
return to the normal during the ten succeeding days. 

association with a certain degree of slowly-forming cerebral oedema, 
possibly of the type which Gannon* has ascribed to osmotic pressure, 
“ which in brain tissue may attain a degree so much greater than 
blood pressure that the blood wolild readily be prevented from entering 
the cranium.” 

Discussion. In this case the blow had been transmitted directly to 
the base of the cranium thi’ough the arch of the lower maxilla just as 
in the so-called “ prize-fighter’s fracture ” of the skull — a form of 
injury not infrequently followed by a fatal outcome. The fracture 

’ Cerebral Pressure following Trauma. American Journal of Physiologj’, 1901, vol. vi. p. 91. 
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passed through the middle fossa and the .temporal bone, and some 
degree of subdural hemorrhage ensued. A hemorrhage of this sort 
into the subdural space produces a condition which resembles as closely 
as do an}' other clinical ones the experimentally induced conditions of 
general compression — that is, conditions in which there is an equal 
distribution of increased tension throughout the entire cerebral chamber. 
The case is a representative one of a degree of cranial injury so fre- 
quently met in a traumatic service that it must be familiar to all. 
Under the circumstances no operation was performed, since it could 
have done nothing more than relieve intracranial tension, and there ivas 
no indication that this was necessary, since the process was arrested at 
a stage (“the beginning stage of manifest compression”) in which 
there could have been no apprehension lest the vasomotor centre be- 
come fatigued in its regulation of blood pressure. Had the process 
advanced and given evidence of still greater tension, as shown by a 
further increase in the blood-pressure level, operative intervention 
might have become urgently demanded. 

The effects of “ compression ” and those of “ concussion ” in a trau- 
matic case are ordinarily distinguishable, in so far as the blood-pressure 
reaction is concerned, for in the latter case the rise, if one there be, 
will be tardy in its onset, in the former rapid. The occasion of the 
rise, however, is the same in both conditions, namely, an increase in 
the intracranial pressure, and it matters not whether this results from 
so-called “ cerebral pressure” due to brain oedema, or to “cerebral 
compression ” due to forces acting against the brain from without. 

The beneficial effects of operations even in these border-line cases is 
often seen. On one occasion within the last year two young men, who 
had been thrown in a motor-paced bicycle race, were brought into the 
hospital at the same time. The injuries which they had sustained 
were practically corresponding ones, namely, a cranial fracture (com- 
pounded in one case) with some intermeningeal hemorrhage, as evi- 
denced by lumbar puncture. Both patients were suffering from a pro- 
nounced degree of concussion. The low blood pressure registered in 
each case at the time of admission showed that there was no increase 
in intracranial tension. The compound case was operated upon by 
Dr. FoUis, who elevated the fragments, and during the operation 
exposed the brain by an opening in the dura. The cerebral cortex was 
so ecchymotic as to present a cherry-red color, but gave no evidence 
whatever of an increase of tension. A piece of bone was permanently 
removed and the wound closed. This patient made a rapid recovery, 
showing none of the usual delayed post-traumatic signs of concussion, 
and after the first twenty-four hours was without subjective symptoms. 
The other, the unoperated case, remained in a more or less stuporous 
condition for several days, with headache, nausea, a rise in blood 
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pressure, and slowing of pulse, wliicli gradually shaded off to the 
normal after a period of many days — a reaction w^hich is frequently 
seen after cases of concussion (see Figs. 1 and 3). 

Although far from advising operation in every border-line case of 
basal fracture with concussion, especially when blood-pressure observa- 
tions show no great increase in intracranial tension, it nevertheless is 
evident from our records that, given two patients with supposedly 
similar lesions, the operated case with an opening left in the skull 
makes a more rapid recovery thau the non-operated one, and, further- 
more, seems to be less likely to suffer from the post-traumatic sequelte 
of epilepsy and late mental derangements. 

In the discussion of Case I. it has been noted that a local process 
even of considerable extent may call forth no symptoms characteristic 
of compression. If, however, such a process becomes more advanced 
so that its effects in upsetting the circulation are transmitted as far as 
the medulla, compression symptoms will be evoked. Unfortunately, 
for purposes of illustration, there is no case in my series in which a 
purely local process, as from an extradural hemorrhage, has inaugu- 
rated but not advanced beyond (as in Case III. ) the early symptoms of 
medullary involvement. An analogous condition, however, is fre- 
quently seen during certain operative procedures which necessitate the 
elevation and compression of a lobe of the brain during extradural 
manipulations. Thus, the slowing of pulse and rise in blood pressure, 
which often accompanies the elevation of the temporal lobe in the 
Gasserian ganglion operation, has been emphasized heretofore and 
illustrative charts given.^ The operative procedure on such an occa- 
sion becomes the equivalent of an experimentally induced compression 
carried to the “ Anfangsstadium des manifesten Hirndruckes.” 

Case III. (Surgical No. 13,260.) Simple linear fracture of the skull, 
vault and base, without concussion ; extradural hemorrhage from rupture 
of A. meningea media; also, intermeningeal hemorrhage; severe com- 
pression symptoms; operation; recovery. — ^The patient, a young man 
aged twenty-four years, a ship’s carpenter by trade, was brought to 
the accident ward on April 17, 1902, 

One hour before his admission, while directing the lodgement of a 
heavy piece of timber under the hull of a vessel, in some accidental 
fashion the beam slipped, and the patient’s head was caught between 
it and the side of the boat, crushing the skull in “nut-cracker” 
fashion. He fell to the ground, bleeding from his nose and both ears. 
He did not immediately lose consciousness, as in cas'es of cerebral 
injury with concussion, but gathered himself together, stood up, and 
for some moments was able to ask and answer questions about the 
injury. During the course of the next half-hour he became gradually 
stuporous, and was brought to the hospital in an unconscious condition. 

• Blood-pressure Clmnges in Surgical Cases, etc. Annals of Surgery, September, 1902. 
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The follo\ving note was dictated soon after his admission, 4.40 p.m. ; 
“ The patient is a well-developed young man. He is unconscious, and 
cannot be aroused by questions. He is restless and seemingty annoyed, 
reflexly, by slight peripheral stimuli, such as are occasioned by the 
taking of pulse and blood pressure, by the blood in his ears and nose, at 
which he is constantly picking. His pulse is 56 to the minute and of 
high tension. The respiration is 30 to the minute and regular. The 
blood pressure is high, measuring 230 mm. of Hg. 

“ General Appearance. The skin over the head, face, and neck is 
markedl 3 \cyanosed. Several veins over the forehead are prominent 
and of a Meep-bliie color. The eyelids seem swollen, as from conges- 
tion, and^the network of venules over them is very evident. There is 
an apparent slight exophthalmos. The pupils are quite unequal, the 
right being almost pin-point in size, the left measuring 4 mm. in 
diameter. The axes of the globes are rarely quite parallel ; at times, 
however, there is an equal conjugate deviation to the left. 

“ The only visible wound consists of a lesion of the right external ear, 
the pinna having been torn or rather crushed into two separate por- 
tions. There is marked tenderness on pi-essure over the temporal bone 
in the neighborhood of tlie ear, and there are beginning ecchymoses in 
this situation. Over the left parietal eminence the scalp is bruised 
and slightl}' swollen. There is considerable bleeding from the auditor}' 
meatus on both sides. Slight twitching of the muscles on the right 
side of the face is occasionally seen. 

“ The deep reflexes are possibly somewhat exaggerated with a sugges- 
tion of ankle clonus. No plantar response obtained. The temperature 
is 98.4°. The patient is not in a condition of shock.” 

An examination of the eye-grounds showed what was taken to be a 
marked dilatation of the veins. 

During the hour subsequent to the making of this examination the 
jiatient’s condition slowl}' but perceptibly changed for the worse. His 
stupor deepened, and he was much less easily aroused. The blood 
pressure rose steadily from 230 ^to 250 mm. of Hg., and the pulse 
meanwhile dropjied, occasionally^ registering less than 50 beats per 
minute (compare chart. Fig. 2). The character of, the respiration also 
changed for the worse. Distinct'periodicities of a Chejme-Stokes type 
became apparent, with no stage of complete apncea, but with a period 
of quite shallow respiration, lasting about sixty seconds and alter-, 
nating with a deep' snoring stage of shorter duration. Associated 
with this rhj'thmic alteration in respiration, changes in other activities 
were distinguishable, such as a rise in blood pressure of several milli- 
metres, and great restlessness, both corresponding with the snoring 
period of respiration, and at the same time the eyes were apt to swing 
over to the left. A condition of ptosis of the left eye also developed. 
It was considered inadvisable to delay a crauiotom)' longer. Up to 
this time there- had been nothing to evidence anj' particular localiza- 
tion of trouble. However, during the handling necessary for the 
preparation of the scalp the tender area over the right temporal bone 
was pressed upon, so that the patient winced, and in doing so moved 
the left side of the face much more than the^right. Until this obse^ 
vation was made it 'had seemed a matterTof’indifference upon which 
side the craniotomy'’should ’[be 'performed,'* inasmuch ’‘as the symptoms 
were believed to be due solely to a general increase in intracranial ten- 
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sion, as in Case II., rather than to any localized . collection of blood. 
The evident facial paresis might have been resultant to one of two 
causes : either an implication of the peripheral neurons of the right 
nerve in the fracture of the temporal bone, or to a left-sided ansemia 
of the cortex brought about by the local compression of an extradural 
clot in that situation. This uncertainty, however, was sufficient to 
favor the turning down of a flap from the left side of the brain. 


Fig. 2. 



chart of Caso III. bGforo, during, and immediately after operation. Broken line represents 
blood pressure in mm. of Hg, Solid line represents pulse rate. 

That the surmise as to the probable location of the lesion causing 
this paralysis was a correct one, was shown by the fact that in the 
patient’s struggles during the primary stage of aniesthesia there was 
evidence as well of considerable weakness in the right arm. 

Operation, ether anesthesia (one and a half hours after admission ; 
two and one-half hours after reception of injury). As the biood- 
pressure chart shows, the application of the rubber tourniquet about the 
head and the administration of ether caused a great rise in arterial 
tension, namely, to 305 mm., almost an extreme level. It fell, how- 
ever, nearly to its previous level before beginning the operation. 
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It is nnuecessary licre to go into full surgical details of the crani- 
otomy. A large Wagner flap was turned down, its centre correspond- 
ing practically with the lower or facial portion of the cortical motor 
area. On elevating this flap a fissure was disclosed in the temporal 
bone crossing its entire extent, and passing down toward the base. 
Between the dura and the skull the upper edge of what Avas evidently 
a large blood clot was brought to view in the lower portion of the 
cerebral windosv. A further enlargement of the opening in a down- 
ward direction was necessary to satisfactorily expose it. This was 
rapidly done with Rongeur forceps, and a large clot, As’hich had almost 
completely displaced the temporal lobe, was thus exposed. The clot 
Avas rapidly scooped out and the space it had occupied momentarily 
packed AA’ith gauze, as considerable fresh bleeding folloAA’cd its removal. 


I'lO. 3. 
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Chart of Case III. for the eighteen days after operation, sliotving post-operative evidence ot 
secondary increase of intracranial tension, rvith gradual suhsidence. Blood pressure, broken 
line ; pulse rate, solid lino. 

The fissure through the bone could then be seen to run doAAm across 
the base of the skull through the foramen spinosum, from AA’liich 
situation the bleeding AA'as coming, probably fi’om a ruptured middle 
meningeal arteiy. 

The dura on first opening the skull was found to be very tense. It 
AA'as opened, and an ounce of bloody cerebrospinal fluid under great 
tension was evacuated. It can be seen by consulting the blood- 
pressure chart (Fig. 2) that immediate relief AA'as afforded to the 
extreme compression symptoms by the craniotomy and by the eA'acua- 
tion of the clot and superabundant subarachnoid fluid. The blood 
pressure returned to a safe leA'el (150), and an accelerated pulse rate 
of from 130 to 140 momentaril)' took the place of the preA'ious A'agus 
pulse. Such an acceleration of the heart-beat is frequently seen in 
experimental conditions Avhen there is a sudden release of the brain fiom 
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ati increased tension whicli has previously^ produced vagus symptoms. 
The pulse soon slowed, however, and remained at 100. 

The second chart (Fig. 3) shows the reaction during the period of 
convalescence and the gradual return to the normal of the increased 
blood pressure and slowed pulse, which on the day after the operation 
had once more shown a tendency to approach dangerous levels. 

Discussion. I will not go into the details of the subsequent history 
of this case other than to say that the patient ultimately made a com- 
plete recovery. His condition cleared up very rapidly after the opera- 
tion, although for some time he remained markedly aphasic. What is 
of interest for our present study, however, is the secondary rise in blood 
pressure and slowing of pulse shown in the chart (Fig. 3), which repre- 
sents the average of the observations on pulse and blood pressure taken 
during the following two weeks. I can only explain this evidence of 
a secondary increase in intracranial tension, with its very gradual sub- 
sidence, by supposing, as in Case II. (Fig. 1), a condition of post- 
traumatic cerebral oedema of the Cannon-Bullard type. This rela- 
tively late reaction has been frequently seen in our traumatic brain 
cases. 

The case is an unusual one from the rapid onset of the extreme 
symptoms of compression (Hdhestadium des manifesten Hirndruckes). 
Here, again, was existent a combined process accounting for the in- 
crease in intracranial tension; on the one hand, an intermeningeal 
hemorrhage producing a certain general increase in intracranial tension 
much as in Case II., surmounted, on the other hand, by the local 
process consequent upon the extradural hemorrhage. This local 
process formed much more rapidly than is usual in case of extradural 
hemorrhage, probably owing to the fact that the meningeal artery was 
ruptured sufficiently low down to allow of a very rapid extravasation of 
blood. This hemorrhage in its upward progression, stripping away the 
dura from the skull, had finally reached and compressed the lower 
part of the motor cortex corresponding to facial movements at the 
time when the operation was commenced. Possibly either one of these 
two processes alone might not have sufficed to endanger the centres in 
the medulla. The two combined, however, produced a degree of com- 
pression which was rapidly approaching the “ Lahmungsstadium ” of 
the Germans. It is fortunate that relief could have been afforded so 
soon after the accident and before this stage set in. Operative inter- 
vention, when this third stage of compression is reached, is not always 
so gratifying in its results. 

Exajiination of the Eye-grounds in States of Compression. 
It must be kept in mind that the underlying conditions which produce 
s3miptoms charactei'izing the various stages of compression are nothing 
more than degrees of interference with the normal intracranial circu- 

voi,. 125, ^•0. 6.— JONE, 1903. 67 
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lation, aud that an increasing venous stasis is the first result of these 
circulatory disturbances. This, as has been pointed out elsewhere, 
may be readily appreciated during experimentally induced compression 
by the insertion in the skull of a close-fitting glass window through 
which alterations in the condition of vascularity of the exposed area of 
cortex may be observed, and in case the increase of tension is uniformly 
distributed (“ general compression ”) these alterations may be taken as 
representative of the vascular conditions throughout the entire chamber. 
Fortuuately, the ophthalmoscope offers a method of determining in 
clinical cases the presence or absence of intracranial venous stasis, inas- 
much as the congestion is transmitted to and is easily observable in 
the veins of the fundus. Thus, the ejm-grouuds become almost equal 
in value to the experimental window. Unfortunately, however, during 
most of our operative jirocedures under anesthesia the possibility of a 
continuous ophthalmoscopic examination is precluded, and although 
in several of our compression cases comparative examinations, before 
and after operative relief, have evidenced a diminution in the size of 
the veins in the eye-grounds this has never been seen at the exact time 
of its occurrence. An opportunity offered itself, however, on one occa- 
sion and under rather unusual circumstances which did allow an expert 
examination of the eye-grounds to be made at the very moment of giv- 
ing relief to an advanced degree of intracranial tension. The patient 
on whom this examination was made was suffering from a pneumococcus 
posterior basic meningitis (Barlow), which had obstructed the foramina 
of the fourth ventricle and had led to an acute internal pyohydro- 
cephalus. I’lie increase of tension Avas such as to produce extreme 
symptoms of compression bordering on the terminal or paralytic stage. 
On several occasions the ventricles were tapped, and an ounce or two 
of seropurulent fluid evacuated with an immediate, though, unhappily, 
only a temporary amelioration of the symptoms, shoAvn by a fall in 
blood pressure, an improvement in the pulse aud respiration, and a 
considerable lessening of the mental stupor. These ventricular aspira- 
tions were easily 2ierformed without anaisthesia according to the method 
suggested by Albert Kocher for intraventricular injections, and during 
one of them Dr. Boardly followed closely Avith the ophthalmoscope the 
condition of the veins radiating toAvard the pajiilla. Immediately on 
removal of the ventricular fluid the veins, Avhich had been tortuous aud 
much engorged, became smaller in calibre, and lost much of their 
sinuous outline, Avhile the arteries, on the other hand, became larger, 
more prominent, and seemingly more tortuous. Although I have fre- 
quently observed this change in dogs during the release of experimental 
compression, I am unaAvare that the observation has in so striking a 
fashion been made upon man. I think that too little stress is laid on 
the value of ophthalmoscopic examinations in the determination of 
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varying states of intracranial tension. Doubtless it is a difficult thing 
always to appreciate an increase in the size of the retinal veins, as they 
vary under normal conditions to such a considerable extent, but it 
should be possible with experience to recognize with some degree of 
probability the presence of this venous stasis, which plays such an 
important part even in the early stage of compression.' It may be 
possible to gain this training by compressing the jugulars of patients 
on whom ophthalmoscopic examinations are being made. Dr. Boardly 
examined the writer’s eye-grounds on one occasion while the inflatable 
band of a blood-pressure apparatus, which had been placed so as to 
encircle the neck, was gradually blown up. As soon as the recorded 
manometric pressure reached a level bordering on 80 mm. of Hg., an 
increase in size of the veins of the fundus became apparent. On a 
further increase of the pressure to 120 and 140 mm., or nearly to the 
level of arterial pressure, the veins increased in size fully one-third, 
and a sensation of dizziness, nausea, and stupor was experienced which 
quickly passed off on releasing the pressure. The venous stasis observ-. 
able in the eye-grounds, of course, immediately disappeared. 

Case IV. (Surgical No. 14,081.) Apoplexy with right hemiplegia; 
symptoms of pronounced intracranial tension evidenced by a blood press- 
ure ranging about $00 mm. of Hg.; threatened symptoms of medul- 
lary paralysis ; major symptoms (bulbar) immediately relieved by crani- 
otomy and aspiration of intracerebral clot; Wagner flap left '‘ajar;'' 
subsequent replacement of flap followed by return of symptoms ; death on 
the third day from pulmonary complications. — The patient, Frank W., 
colored, aged forty years, entered Dr. Halsted’s service at 8 a.m. on 
November 23, 1902. On the evening of November 21st he was sup- 
posed to have fallen from a bicycle ; was found in the street in a semi- 
conscious condition, and was taken to the station-house as an inebriate. 

At the time of his admission to the hospital, thirty-six hours after 
the onset of his symptoms, the following note was made on his condi- 
tion : 

“ The patient lies in the dorsal position in a state of profound 
stupor, from which he can be aroused only in the slightest degree by 
the infliction of pain. There is an occasional aimless movement of the 
left arm or leg. The right side, with the exception of muscles sup- 
plied by the superior branch of the facial, is in a condition of complete 
paralytic flaccidity. His temperature registers 99.6°. The respiration 
varies in rate from 21 to 27. It is characterized by a distinct peri- 
odicity, a shallow and a stertorous, snoring period, alternating with 
considerable regularity. The pulse rate is regular, averaging 50 to 
the minute, and the arterial tension is very high. The blood pressure 
registers in the neighborhood of 300 mm. of Hg. 

“ Evidence of vasomotor rhythm is at times observable, the height of 
the blood-pressure wave corresponding with the period of deeper 
respirations, with restlessness and movements in the non-paralyzed side 
and with some pupillary^ dilatation. 

“ There is a persistent conjugate deviation of the eyes toward the 
right, associated with nystagmus. The pupils are equally contracted 
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and react to light. Tlie veins of the forehead, median, and lateral are 
greatly distended. 

“ Reflexes : Deep reflexes readily obtained and are equal on both 
sides at the knee and ankle. They ai'e not exaggerated. Superficial 
reflexes are abolished on the paralyzed side, plantar, cremasteric, and 
abdominal. They are present on the left. Visceral reflexes (sphinc- 
teric) are ]ost_(?). hlcCarthy’s reflex jiresent on both sides. 

“ Anesthesia, to painful stimuli at least, seems to be present on the 
paralyzed side. Some reflex response to pain can be obtained from the 
opposite side." 

The history, such as could be obtained, indicated that the ])atient’s 
stupor had been increasing, and in view of the great elev'ation in blood 
pressure and the beginning evidence of respiratory implication, it was 
determined to make an attempt to relieve the intracranial tension, and, 
if possible, to locate and evacuate the clot. 

Operation, November 23d, 3 p.M. No ana;sthesia required owing to 
deep stupor. A tourniquet was applied, and a large osteoplastic bone 
flap, measuring about 12 by 8 cm., was tiumed down from over the left 
hemisphere. Owing to the thickness of the negro’s skull this perform- 
ance, usually simple, was attended with some difficulty. The underly- 
ing dura was tense and without pulsation. On incising it, however, 
the brain bulged far into the opening, and began actively to pulsate. 
The convolutions were greatl)’ flattened, deejily cyanosed, and the 
veins occupying the sulci were widely dilated and their contents so dark 
that the color contrast between veins and arteries was of an unusual 
degree. 

Through the convexity of one of the convolutions posterior to the 
fissure of Rolando a grooved director was passed into the substance of 
the brain in a slightly forward direction in the hope of tapping the site 
of hemorrhage. ^Yheu the probe had entered a distance of 4 cm. a 
sudden lack of resistance was encountered ns though it had entered a 
cavity, and dark, blackish fluid blood spurted out along the groove of 
the instrument. In the track of the director the handle of a scalpel, 
which was flat and had a sharp, rounded edge, was tlien introduced into 
the seat of hemorrhage. This was rewarded by the evacuation of about 
two teaspoonfuls of old, discolored, semifluid blood and clots. (A glance 
at the accompanying chart. Fig. 4, will show that the patient’s blood 
pressure began abruptlj' to fall from its high level, approximately at 
360 mm., and in the next twenty minutes had reached a normal level, 
there being, meanwhile, absolutely no change appreciable in pulse rate 
during this alteration in arterial tension, representing 230 mm. of Hg.) 

The release from intracranial tension was evidenced bj’’ the imme- 
diate collapse of the bulging hemisphere. Two strips of imbber protec- 
tive, to serve as drains, were passed into the cavity of the clot through 
the track which had been made. The bone flap was loosely replaced, 
no sutures whatever being taken in the skin. Strips of gauze were 
placed between the edges of the scalp and a loose gauze dressing over 
all. It was hoped in this way to allow for an elevation of the flap in 
safety-valve-like fashion, should there be once more a considerable 
increase in intracranial tension. 

On November 24th, the day following the operative procedure, the 
patient’s condition'^had greatly improved. The pulse rate and blood 
pressure remained within normal limits, his respiration was no longer 
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labored, bis stupor was mucb less deep, and lie could be arousec^iyitb 
considerable ease. He took nourishment by mouth for the first®time 
since his “ stroke,” and at one time took a cup from the nurse’s, hand 
in order to drink himself. Slight voluntary movements of the'right 

Fig. 4. 



Broken line, arterial tension ; solid line, pulse rate. Three fragments of the blood-pressure 
chart of Case IV, Note in Period I. the high tension and slow pulse. In Period II. the release 
from the vasomotor ovcraction by the craniotomy and evacuation of clot. Fall of blood 
pressure of 2G0 mm. of Ilg. ivithout change in pulse rate. In Period III. the practically normal 
levels aher operation. 
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arm were also present. The conjugate deviation of the pupils had dis- 
appeared, and he seemed to see and recognize objects. He would 
endeavor to protrude his tongue on request. There was no effort at 
speech (note that the lesion extended far forward in the left corona 
radiata) at any time. 

Owing to the great amelioration in the gravity of symptoms, it was 
thought probable that recovery would ensue, and at an ill-advised 
moment late in the afternoon of this date the dressing was removed, 
the drains withdrawn, the bone flap replaced, and the scalp sutured in 
place. A slight bulging of the brain was found at this time, and some 
compression was necessitated in readjusting the osteoplastic flap in 
position. 

This misjudged procedure evidently turned the balance against the 
patient. His former stuporous condition during the following night 
again reappeared. Nourishment could no longer be taken, and respi- 
ratory difficulty again became evident. 


Fio. 5. 



One of the seetions of the brain of Case IV., showing the situation anfl transTerse extent 

of the cavity 


When seen on the morning of November 25th the error of the pre- 
vious day was apparent, and although the bone flap was once more 
elevated in the hope of readjustment, his condition gradually became 
worse. On the following day the lungs began to fill up, the right 
heart gave way, giving a definite regurgitant pulsation in the cervical 
veins, and at midnight of November 27th, three days and a half after 
the operation, death occurred. An autopsy was performed by Dr. 
Van Wart. The accompanying photograph (Fig. 5) of a section of 
the hardened brain shows the size and situation of the hemorrhagic 
cavity. It was found practically empty. 

■ Discussion. Considerable interest attaches itself to this case and 
to a previous case of apoplexy (surgical No. 13,892) from Dr. Osier s 
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wards, in which an attempt was made in a similar way to ward off a 
fatal outcome by the elevation of a large osteoplastic flap. In this 
earlier case the patient’s condition was much worse, and the stage of 
respiratory paralysis, at the time of operation, was seemingly near at 
hand. The symptomatic relief, nevertheless, was striking, and the 
blood pressure fell immediately after opening the dura to an approx- 
imately normal level, at which it remained until death ensued from 
pulmonary complications, thirty-six hours later. The seat of hemor- 
rhage in this earlier case, unfortunately, had not been sought for with 
sutflcient freedom, and at autopsy a large clot the size of a hen’s egg was 
found closely underlying the cortex and in exact correspondence with 
the opening in the skull. Had it been located and the cortex been 
freely incised the clot under great tension probably would have been 
forcibly extruded by the pressure of the surrounding brain. 

The propriety of surgical procedures of this sort doubtless will be 
questioned by many, and I believe that only in exceptional cases will 
surgical measures hold out any prospect of success, and then only when 
the interpretations of blood-pressure observations are utilized as an 
indication for the necessity of intervention, as well as a means of 
estimating the degree of vascular relief gained by the trepanation. 
I am unaware that the attempt has heretofore been made with any 
rational intent to bring relief to the cases of extensive hemorrhage 
spreading from the capsule into the corona radiata, and I do not see 
any reason why we should exclude these cases from possibilities of sur- 
gical relief simply because the hemorrhage lies beneath the cortex, any 
more than that intracranial hemorrhage in other situations should be 
allowed to run its course. The majority of the cases of apoplexy which 
are exposed on the autopsy table show a large clot more or less readily 
accessible to operative attack, and one would be much chagrined to 
have an extradural hemorrhage of corresponding size brought to light 
post-mortem without an attempt having been made to remove it by 
operation. The underlying or major symptoms of compression are the 
same whether the collection of blood be extradural or within the sub- 
stance of the brain itself. , Whether the extravasated blood in 
apoplexy is in most instances rapidly coagulated or not can hardly be 
known until more cases have been explored before death, but it is 
presumable that it is and not improbable that the release of intracranial 
tension from the elevation of the bone flap, and especially from the 
evacuation of the clot, should one have been located, will, by the con- 
sequent rapid lowering of blood pressure, tend to check any further 
hemorrhage, even in case the ruptured artery should not previously 
have ceased to bleed. 

The therapeutic measure generally advocated in case of intracranial 
hemorrhage with high-bounding pulse is a purely symptomatic one, 
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namely, “ to bleed” the patient in order to lower blood pressure, the idea 
being that the persistent high tension is the cause rather than the result of 
the hemorrhage. If the interpretation of the experimental work is not 
at fault such an abstraction of blood with the idea of lowering arterial 
tension would be absolutely contraindicated, since the high blood pressure 
is only an indication of nature’s effort to overcome the degree of intra- 
cranial pressure brought about by the foreign body in order to ward 
off an auremic condition of the bulbar centres. Of course, the tension 
of the foreign body in this case, communicating as it does with a rup- 
tured artery, is equal to that of the arterial tension, and were it not for 
its remoteness, ordinarily, from the medulla, death would almost 
immediatel)' ensue, just as it does when a hemorrhage takes place in 
t.he near neighborhood of the medulla or reaches the fourth ventricle 
through rupture into one of the lateral ventricular cavities. 

In the course of many of the experiments on compression the effects 
of bloodTletting (the skull still being intact) were tried during the 
various stages of compression. At no time could any beneficial in- 
fluences be seen, and if blood were withdrawn from the general circu- 
lation at a time when there had been a marked rise iii general arterial 
tension to overcome cerebral anromia, and in amounts sufficient to lower 
this vascular tension, the results were almost always disastrous unless 
a certain amount of reserve power remained in the vasomotor centre 
which could once more return the arterial tension to its former level. 
I would not mean to deny that symptomatic improvement ever follows 
blood-letting in cases of apoplexy in which the hemorrhages have not 
called forth pronounced symptoms referable to the vital bulbar centres, 
but when such is the case anj'thing which tends to lower arterial ten- 
sion without an associated opening in the skull to correspondingly 
lower intracranial tension is hazardous to say the least. 

In dismissing these cases of apoplexy, representing as they do 
extreme types of the advanced stage of compression, it may be said 
that despite the ultimate failure of recovery in these two unfavorable 
cases, the temporary amelioration of the severe symptoms is a sufficient 
justification for future attempts to afford surgical relief to certain 
carefully selected cases of cerebral hemorrhage.* 

Case V. Penetrating gunshot wound of skull; intracerebral hem- 
orrhage; paralysis stage of compression with vasomotor and subsequent 

' Since writing the above note concerning the posslhiUty of operative attack in apoplectic 
cases a patient has been in the hospital, under the care of Dr. Thomas and myself, in whom a 
subeortical hemorrhage had formed as the result of a stab wound of the eranial vault. A 
craniotomy was performed in this case; the clot was exposed, evacuated, and its cavity irri- 
gated with salt solution ; the bone flap was replaced, and the patient made a rapid and almost 
total recovery from the symptoms which the hemorrhage had caused. As in the case of 
apoplexy above recorded, the clot almost extruded Itself through the opening made in the 
brain substance to reach it. Others have reported cases of recovery after operation for sub- 
cortical hemorrhages of traumatic origin. 
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respiratonj failure ; craniotomy during artificial respiration ; long continu- 
ance of heart-heat; exitus.— The patient, a young woman, aged eighteen 
years, was brought to the hospital about 3 p.m. on April 21, 1902, soon 
after the reception of her injury. When seen in the accident room 
immediately after her admission it was recognized that she was alrnost 
in the “ Lahmungsstadium ” of compression, and rapid preparations 
were made for operation. 

The only history obtainable was to the effect that she had been shot 
by her husband about one hour before admission. Examination showed 
that the bullet had penetrated the squamous portion of the right tem- 
poral bone, nearly 5 cm. above the zygomatic arch. Cerebral sub- 
stance was protruding from and being squeezed through the wound ; 
an invariable sequence of great increase in intracranial tension, when 
associated Avith a small opening through the skull and dura, which 
leaves the underlying brain unsupported. There was no wound of exit. 

The patient was in deej) coma. Her respirations were slow, gasp- 
ing, and irregular, with periods of apncea. The pulse Avas rapid, 160, 
of irregular rhythm, and the arterial tension was loAV, Blood-pressure 
observations, Avhich were immediately instituted, demonstrated that a 
very rapid fall Avas taking place. The eyes Avere fixed, staring, and 
prominent, with Avidely and equally dilated pupils. The face \Ams 
much cyanosed, and ecchymoses Avere already forming in the eyelids 
and conjunctivse. She vomited soon after her admission, in projectile 
fashion. 

It Avas apparent that she was advanced in pregnancy. Owing to the 
urgency of the case, further examination was not made, and the patient 
was hurried to the adjoining operating-room. On the way thither the 
respirations, which, in the. few moments intervening since her entrance, 
had become much more irregular in character, ceased altogether. 
Artificial respiration, by thoracic compression, was kept up, until 
the patient could be put upon the table, when a rapid tracheotomy was 
performed, and a tube inserted in the trachea. After a moment of 
mouth-to-tube inflation, the color quickly returned to the deeply 
cyanosed face, and the pulse, which had continued during this interAml, 
greatly improved in character. 

Meanwhile, an extensive area from the side of the scalp was being 
shaA'ed ; a tourniquet was applied, and a Wagner bone flap, the size of 
the palm of the hand, was quickly turned down.^ There Avas a vain 
hope that the vasomotor and respiratory failure did not evidence an 
irrecoverable paralysis of the centres, and that prompt relief from 
antemia, due to the extreme degree of intracranial tension, would allow 
of medullary circulation, sufficient to reawaken the centres to activity. 

With three lives at stake — that of the assailant, his victim, and a 
child — the moments consumed during this partial hemicraniotomy 
under artificial respiration were exciting enough, and we were reAvarded, 


> In the absence of a motor with a bnrr and a Doyen saw a comparatively rapid way of 
making such a flap is to penetrate the skull with trephine or mallet and gouge in two places 
corresponding to the angles at the superior base line of the proposed flap. These openings 
may in a moment be rapidly connected with a Gigli saw and the. two lateral edges cut out 
rapidly with the de ATblss forceps. Twelve minutes should suffice by this procedure for a safe 
exposure of a wide area of dura. A tourniquet should always be applied about the base of the 
cranium to control hemorrhage from the scalp during the procedure. ITiis otherwise occasions 
much delay. 
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after tlie final opening of skull and dura, by tlie patient’s taking, for 
the first time, a few spontaneous gasping inspirations. The hemisphere 
bulged under considerable tension from the opening, and a large amount 
of blood clot Avas evacuated. To our great disappointment, the volun- 
tary efforts at respiration did not long continue, and it Avas once more 
necessary to resort to artificial means of continuing it. The blood 
pressure, meaiiAvliile, had been steadily and rapidly falling (see 
chart. Fig. 6), until it had reached its level of complete A'asomotor 
paralj'sis, representing only 20 to 30 mm. of Hg. — a condition from 


Kio. c. 



hypothetical. 

which there is probably no recovery. The heart, hoAA'ever, like the 
isolated mammalian heart of the physiological experiment, continued 
to beat as long as its circulating blood AA'as kept aerated by the con- 
tinuance of artificial respiration. As long as there is cardiac pulsation, 
it is difficult to bring one’s self to a realization of the actual presence 
of death, and artificial breathing AA'as continued for tAA'o hours longer 
before its final abandonment. 

Had the child been at or near full term, during the tAVO hours and a 
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half of artificial respiration a Caesarean section might, at any time, 
have saved it. Daring the craniotomy, however, the woman was 
examined by a member of the obstetrical staff, who pronounced the 
infant too premature to justify the procedure. On cessation of the 
artificial respiration, the patient became progressively more and more 
cyanosed, the heart-beat soon weakened, and, after two or three minutes, 
could no longer be auscultated. 

Discussion. This case is cited not only as typifying the sequence of 
events in the so-called paralysis stage of compression, but also as an 
indication of what may be accomplished in rare instances under similar 
desperate circumstances. The accompanying chart (Fig. 6) records the 
observations which were actually taken after the patient’s admission to 
the hospital, and also gives the reaction which by analogy with experi- 
mental conditions can be imagined to have taken place during the hour 
preceding, viz., a slowing of pulse and a great rise in blood pressure, 
which anticipated the failure of the vasomotor centre and resultant 
respiratory paralysis. Under just such circumstances in animal 
experimentation when intracranial tension has been increased so as to 
exceed the level to which arterial tension can be forced, or when the 
latter has been held at a high level long enough to bring about fatigue 
of the vasomotor centre, the life of the animal may be saved by the 
establishment of artificial respiration and a hurried release from the 
compressing force. It is impossible to say for how long a time a com- 
pression amemia of the medulla in man may persist and still leave the 
respiratory and vasomotor centres in a recoverable condition. There 
can be no doubt, however, as evidenced by some cases which have been 
reported, that life may be prolonged by artificial respiration for a 
length of time at least sufficient' to allow of operative relief from the 
compression. Every effort should be made after the craniotomy to 
restore once more the vasomotor tone, in case the simple release from 
pressure is not sufficient. Ordinary stimulants will not suffice for 
this, and it is to be hoped that when the therapeutic indications of 
adrenalin are finally laid down that it may prove to be the drug which 
can be depended upon to restore activity to cerebral centres which have 
suffered exhaustion from long-standing anjemia. In case hemorrhage 
is not under absolute control the administration of adrenalin is 
attended with risks, as the following incident will illustrate : 

A patient was recently admitted to the hospital with a penetrating 
bullet wound of the brain, and very soon after admission, and while 
preparations were being made for operation, he passed into the “ Lah- 
mungsstadium ” of compression, due to intracranial hemorrhage. Dr. 
Tinker performed a rapid craniotomy, which, as in the case reported 
above, did not suffice, through the release from pressure, to reawaken 
the activity of the vital centres. The blood pressure had fallen to its 
paralysis level, and artificialjespiration had to be resorted to. Intra- 
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veuous injections of a weak adrenalin-chloride solution were adminis- 
tered as a last resort, and, although the blood pressure could be held 
at any desired level during the infusion, the improved circulation did 
not suffice to restore activity in the paralyzed centres. The rise in 
blood pressure did nothing more than renew the bleeding from the 
wound in the bulging brain, and, on discontinuing the infusion, the 
pressure immediately fell to its pre-existing or even to a lower level. 
As in profound shock, so here, there seems to be an exhaustion of the 
vasomotor centre from overaction, which in the former state is brought 
about by reflex sensory stimulation, in the latter by direct stimulation 
of the centre from anremia. The result in both instances is a profound 
and enduring drop in blood pressui’e, and, ordinarily, thei'apy is 
impotent to restore activity to the centre. 

Isolated reports are to be found of procedures similar to that recorded 
above and carried out under artificial respiration in which there has 
been a successful re-establishment of voluntary respiration. These 
have been cases, I believe, almost without exception in which a cere- 
bral abscess has been the cause of the increased tension and resultant 
medullary anmmia, aud the prompt evacuation of pus has allowed a 
sufficient readjustment of circulatory conditions to reawaken the centres 
in the bulb". 

Sir Victor Horsley' has called especial attention to the early res2)ira- 
tory failure under these circumstances, and has emphasized the fact 
that these cases “ die from failure of respiration, aud not, as is so 
often surmised, from failure of the heart.” 

The practical iioint which Horsley establishes in his communication 
is that there is a continuance of cardiac action after the respiratory 
failure, and consequently artificial respiration may suffice to prolong 
life in favorable cases until a craniotomy can be performed and the 
pressure relieved. In one of his cases resj^iratory failure, as in the 
case above reported, occurred on the operating-table ; the skull was 
immediately opened, the brain bulged, the pressure was relieved, normal 
respiration was re-established, and the patient recovered. 

It seems possible to retrace the sequence of paralyses of the centres 
one 'stejj farther than Horsley has gone, and to explain the supposed 
primary respiratory failure by a preceding vasomotor failure. Horslej^ 
and Spencer supposed that the medullary paralyses were produced by 
the mere mechanical effect of pressure exerted on the centres. Leon- 
ard Hill, however, in his classical monograph, gives experimental 
proof to show that it is rather the state of vascular anmmia which 
paralyzes the centres, and with this our experiments are in accord. 
Hill, however, does not mention the regulatory action of the vasomotor 

’ On the Mode of Death in Cerebral Compression, and its Prevention. Quarterly Medical 
Journal, July, 1891, vol. il. p. 305. 
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centre whicli serves to 'ward oS the condition of threatened anremia 
by an elevation of blood pressure. The possibility of long continuance 
of cardiac action after primary vasomotor and secondary respiratory 
failure was shown by a case reported in the Miitter lecture/ in which 
under artificial respiration the heart-beat continued for twenty -three 
hours. Spencer has recorded similar cases in which the heart-beat 
continued twenty-four, six, and eight and one-half hours after cessation 
of voluntary breathing. Macewen, likewise, in his well-known volume," 
mentions other instances, in one of which breathing was re-established 
after some hours of artificial respiration. Hudson* has more recently 
added additional cases of the same sort. 

To reiterate : After fatigue or failure of the vasomotor centre the 
blood pressure falls to a point below that of the intracranial or extra- 
vascular tension ; anfemia consequently ensues ; respiration, already 
embarrassed at this point, immediately ceases from total lack of vas- 
cularization of the centre, and unless relief is given the blood pressure 
gradually sinks to a level which represents irrecoverable paralysis of 
the centre governing it. Even when this has occurred artificial resj)ira- 
tion with proper aeration of the blood may suffice to keep the indi- 
vidual’s heart beating for hours. 

In briefly summarizing the subjects of discussion in this paper, atten- 
tion may be again drawn to the following points : 

Varying degrees of rapid increase in intracranial tension produce 
corresponding disturbances in the intracranial circulation. To these 
circulatory disturbances the symptoms of compression are solely due. 
The condition known as acute cerebral compression may be conveniently 
subdivided into four stages, dependent upon the degree of circulatory 
alteration which has been reached. Each of the stages has its own more 
or less characteristic symptom-complex. 

The major or underlying symptoms originate in the centres situated 
in the medulla, and are only called out when the degree of intracranial 
tension begins to approach the arterial tension so that anaemia is 
threatened. A circulatory condition in the medulla which borders 
upon anaemia has the effect of stimulating the vasomotor centre. 
Thus, a rise in blood pressure is occasioned which restores the local 
circulation. The extent of this rise may be taken as an indication of 
the degree of advancement of the compression. Beyond a certain 
point, however, this reaction cannot take place. The vasomotor centre 

1 Tee American Journal of the Meeical Sciences, 1902, toI. cxsiv. p. 393. 

- The Arris and Gale Lectures on the Central Nerrous Mechanism of the Eespiration. The 
Lancet, March 2, 1895, p. 533. 

"• Pyogenic Diseases of the Brain and Spinal Cord. Glasgow, 1893, p. 136. 

< Respiratory Failure Occurring Before Circulatory Failure in Brain Injury and Disease. 
Medical News, June 10, 1899. 
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under these • circumstances fails, and the respiratory efforts cease 
entirely. 

In conjunction with otlier symptoms, a jjrogressive increase in arterial 
pressure or a high degree of the same, which has been already reached, 
or a pressure which exhibits from moment to moment great alterations 
in level may be taken as a certain indication of the advisability of early 
operative intervention. In case there are localizable symptoms the site 
of trepanation is plainly indicated. In case of generalized compression 
from widespread hemorrhage when there are no localizing indications, 
the intracranial tension should be relieved by the elevation of a large 
osteoplastic flap from one hemisphere or the other with a corresponding 
opening in the dura. 


A REVIEW OF SOJIE OF THE OLDER WRITINGS ON INFANT 

FEEDING.- 

By Samuel McC. Hamill, JI.D., 

rnonssoii or rroiATnics in the riiiLADEi.rniA roi.YcuNic, visiting pediatrist 

TO THE nOWAni) HOSPITAL, ETC. 

It was my original intention to embody in this paper a review of the 
literature relating to maternal nursing, but this idea was abandoned 
when it was once realized how much there was to consider under substi- 
tute feeding. The gist of everything that has been written on maternal 
nursing can be summed up in a few words : All authorities in the past 
two centuries have advised mother’s milk as preferable to all other 
forms of infant diet. Prior to this time, however, according to Van 
Swieten (Paul’s translation, 1759), Van Helmont and his school 
opposed milk in any form. 

Substitute Feeding. That much has been written on substitute 
feeding goes without saying. To do justice to all of it is obviously 
impossible. My comments, therefore, will be limited chiefly to the 
writings of the eighteenth century, which were at my disposal, and to 
the most interesting and important of the works of the first half of 
the past century, considering only a few of those which have appeared 
since that time. In doing this I will quote freely from those authors 
who have written interestingly and instructively. 

The methods which have been in favor are three in number : (1) 
wet-nursing ; (2) direct nursing from animals, and (3) the use of 
artificially prepared foods. All of the older writers are in accord in 


*Read before the Section on Pediatrics of the New York Academy of Medicine, October 9, 
1902. 
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preferring tlie first of these— t/ie although this measure has 

never been considered in any sense comparable to maternal feeding. 

It has been impossible to fix upon the date of the beginning of wet- 
nursing as a common practice. It is probably safe to assume that it 
has been indulged in to some extent in all times. It has been a very 
prevalent custom in the times of which I write, and at certain periods 
was evidently practised to an extreme degree. John Clarke, writing 
in London in 1815, says that “ The prevalent custom of relegating all 
children to wet-nursing or dry-nursing has resulted in reducing the 
supply of wet-nurses and in inducing the wet-nurse to forsake her 
own child, which invariably dies ; therefore, it is hardly a question 
whether society at large is a gainer or loser by the employment of 
hired wet-nurses.” The moral aspect of the wet-nurse question was 
evidently more commonly considered formerly than now. “ This 
custom,” Clarke goes on to say, “ acts as a further detriment to society 
in that it leads to the neglect of older children, lack of attention to 
household duties, dissatisfaction with home surroundings, and conse- 
quent family differences.” He thought that, “ On the whole, it would 
be better perhaps that the children of the wealthy should be brought 
up artificially where the mother does not suckle them, because ‘they 
would have every advantage of good nursing, . cleanliness, air, and 
medical treatment, and would, therefore, have a better chance of living 
than the child of the wet-nurse.” He suggested another plan to re- 
lieve the difficulty, namely, to have a vigorous wet-nurse feed both her 
own and the foster-child, the deficiency being made up artificially. J ohn 
Roberton (London, 1807) refers to the same evils pointed out by 
Clarke, and suggests much the same remedies. He likewise considered 
it “ the duty of the professional man to make the unfortunate infant 
deprived of its natural source of feeding every amends in his power.” 

Dewees (1825) preferred the sucking bottle to “ the hireling nurse,” 
unless it be known that the nurse is a person “ capable in every respect 
of fulfilling the important duty of suckling.” He 2 >ointed out that “ the 
withdrawal of the wet-nurse from her own child and family, in bene- 
fiting one part of society, injured another.” In order to obviate this, 
he suggested “that only those women who have lost their own chil- 
dren be employed.” He was opposed to their nursing both their own 
and the foster-child, lest the latter receive too little nourishment. 

The following rules laid down by Van Swieten as early as 1759 
for the selection of a wet-nurse are most comprehensive and have not 
been much improved : “ She should be examined by a physician, who 
should determine that she has perfect health ; that her skin is natural 
in color, her eyes lively and animated, her gums firm and of good color, 
her teeth healthy and clean, her lips red, her habits of body neat and 
clean, and that no odor exhale from her mouth or nose or any other 
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part. He should also determine that her own child is well nourished.” 
Beside “ a prudent monthly nurse should examine every part of her 
body to exclude suspicious scars or pimples.” “ She should he from 
twenty-five to thirty years old, and it is best that she should have 
borne several children. Her breasts should be firm, distended, elastic, 
and of medium size.” “ Large breasts furnish little milk,” and, ac- 
cording to Aetius, “ in large breasts much swollen with the quantity of 
milk it becomes corrupted by remaining there, and consequently noxious 
to the child.” “ The nijiple should be red, firm, and large, but not so 
large as to interfere with the freedom of the tongue’s movements. The 
milk should run easily and spout a good distaiice like so many little 
siphons when the breast is pressed.” 

Rosen von Rosenstein (1776) indorsed the following lines from St. 
iMarthe’s Picdotropltia (Ty tier’s translation) as covering all. the points 
necessary to be considered in the selection of a wet-nurse : 

“ Choose one of middle nge, nor old nor yoiiiig, 

Kor pltiini) nor .“11m her make, but firm nnd rtrong. 

Upon her cheek let honith refulgent glow 
In vivid colors that good humor show, 
hong be her arms nnd broad her ample che.>it, 

Her neck be finely turned nnd full her breast. 

Let the twin hilLs bo white ns mountain snow, 

Their s welling veins with circling juices flow, 

Kach in a well-projecting nipple cud, 

And milk in copious strcani.s from these descend. 

Remember too the whitish milk you meet 
Of grateful flavor, pleasing taste and sweet 
Is always best ; nnd if it strongly scent 
Tlic nir, some latent ill the vessels vent.” 

The securing of a satisfactory wet-nur.se is not a purely modern diffi- 
culty. George Armstrong (1783) found that “ a good wet-nui-se is not 
always to be had, especially in or near great citie.s, where so many of 
them are given to drinking and other vices, and the worst of them will 
fall upon means of securing a good character.” He found that the 
tendency on the part of the wealthy to indulge wet-nurses in all direc- 
tions, especially in the giving of large salaries, “ led to the ruination of 
many, making them as a class very unreliable.” Clarke and many 
others refer to this, and several of the writers in the early jiart of the 
nineteenth century advised “ that nurses owing to their loose morals 
be carefully guarded and deprived of all care of the infant, seeing it 
only at the time of nursing.” 

Direct Nursing prom Animals. The second method of substi- 
tute feeding is one which has never come into common .usage for 
several reasons: First, it has many repellent features'; second, the milk 
of animals is not adapted to the digestive powere of infants ; third, the 
method is not practicable. The goat, sheep, ass, and cow, the animals 
that have been in favor for this purpose, are not convenient honseholci 
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pets, especially in our cities. Several of the earlier writers refer to the 
custom, and one or two practised it. Chambon (1799), for instance, 
preferred “ suckling infants directly from a goat, a sheep, or an ass, to 
any form of substitute feeding.” “The first,” he found “ very easy 
to manage, as goats proved susceptible to an attachment for the chil- 
dren which they nursed.” He says “ they come when full into the 
house and place themselves in a comfortable position to give the udder 
to the nursling.” 

At a much later period (1840) Andrew Combe quotes Dr. Von 
Ammon as advising that at the- fifth month “ the child should drain 
his food directly from the cow, and thus receive it in its natural state 
and at its natural temperature,” and in support of his recommendation 
he says “ infants fed in this way in the country thrive far better than 
those fed on cow’s milk in towns.” 

Even at the present day in some parts of France infants are nursed 
directly from cows, and sometimes with good results. It is very proba- 
ble that in Spain and Italy, where goats are commonly used as a source 
of milk supply, direct nursing is indulged in. Dr. Rotch (Pediatrics) 
refers to having observed a family of eight children “ all of whom 
were nursed by the family cow, and were all healthy and strong.” 

It has usually been customary, however, when wet-nursing was im- 
possible, to resort to someone of the various methods of artificial feeding. 

Artificial Feeding. The foods which have been in most common 
use for this purpose are the milk of the ass, the goat, and the cow, 
broths made from the flesh of animals, and an innumerable variety of 
starch-containing and mucilaginous decoctions. The milk of the ass 
and the goat is still extensively used in some countries, and at one time 
was pretty generally preferred to that of the cow. It was early recog- 
nized, however, that the difficulty in securing the milk of these animals 
rendered this source of food impracticable. For this reason, the milk 
of the cow has been much more generally used. The milk of the ass 
and the goat, owing to its greater similarity to human milk, was usually 
given undiluted.- The milk of the cow, on the other hand, has been 
given in a diluted form for many years. Judson and Gittings, in their 
recent work on The Artificial Feeding of Infants (Philadelphia, 1902), 
state that “ the necessity of dilution to adapt cow’s milk to the infant’s 
powers of digestion was recognized as far back as the middle of the 
eighteenth century.” They quote from the work of J. P. Frank, On 
the Raising of Healthy Infants (1749), to the effect that “Van Swieten, 
Doseke, and Cosner were the first to recommend diluted cow’s milk 
for infant feeding ; they advised to dilute from two [to five times with 
water.” 

I have not had access to the writings of Doseke and Cosner to confirm 
Frank s observation respecting their methods, but in Paul’s translation 

VOL. 125. NO. 6.— jtJNE, 1903. CS 
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of t]\Q Ajyhorisms of Boerlmnve, witli comments by Van Swieten, I find no 
reference to diluted cow’s milk. It would not be surprising, how- 
ever, to find that Van Swieten made some such recommendation, since 
his writings show evidence of an advanced and thoughtful mind. In 
some works of earlier date than this-^the work of Walter Harris 
(1742) for instance — one fails to find any reference to the subject. 
Some of them do not even mention cow’s milk, advising instead the 
milk of the ass or goat or some one of the various paps or panadas. 
Van Swieten quotes Von Helmont — who wrote in the very early part 
of tile eighteenth century — as condemning the use of milk of all kinds, 
his objection being tliat " milk turns sour in the stomach.” He pre- 
ferred “ a pap made with beer,” which Van Swieten considered “ a 
very singular preference which he did not satisfactorily explain.” 

The earliest reference I could find to the use of diluted cow’s milk 
was in Span-man’s translation of Nicholas Rosen von Rosenstein’s Dis- 
eases of Children and Their Bemedies, pnhUahed in 1776. He advised 
the use of “cow’s or goat’s milk — unboiled — diluted with water and 
sweetened with a little sugar.” He sometimes used barley-water as a 
diluent, and where constipation existed he added a little thin filtered 
oatmeal gruel in which there had been dissolved a little clarified 
honey. He objected to the use of paps as “ too gluey, tenacious and 
slimy and liable to produce obstructions in the mesentery, hardness of 
the stomach, acidities, wind, etc., by means of which we lose at least 
the one-half of our children.” At the age of six months he gave whole 
milk containing rye biscuit which had been previously soaked in 
water. He fails to specify the amount of his dilution. 

Underwood (1789) used somewhat similar but equallj’- indefinite 
dilutions. He preferred either “ water in which a piece of roll and 
some upper crust had been boiled, or hartshorn shavings boiled in 
water to the consistence that veal broth acquired when cold ” as his 
diluent. To this mixture he added a little Lisbon or loaf-sugar. He, like 
Rosen von Rosenstein, was opposed to the use of paps and panadas in 
early infancy, but toward the end of the first year he gave some 
bread panada with broth. 

George Armstrong, writing a few years earlier (1783), who consid- 
ered himself well qualified to advise upon the subject of dry-nursing, 
in “that he had had some experience of it in his own famil)q” directed 
as an adjuvant to maternal nursing “crumb of stale bread or, prefer- 
ably, roll boiled in soft water to the consistency of pap, sweetened 
with a little soft or Lisbon sugar.” For hand-fed infants, however, 
he directed that “ cow’s milk be added to their victuals as often as 
possible, and now and then some of it alone to drink.” After wean- 
ing he used, in addition to other foods, “ water in which the upper 
crust of bread had been boiled, mixed with an equal quantity of new 



HAMILL: INFANT FEEDING. 


1049 


or boiled milk.” This is the first instance in which the proportions of 
milk and water are indicated. It is probably safe to assume that the 
cow’s milk used by this author as an adjuvant to maternal nursing, 
although not so stated, was a diluted milk. It is not probable that 
he would reserve the diluted milk for the latter months of the first 
year. 

Moss (1794) gave much more definite directions for the modification 
of milk than did any of his predecessors. His ideas were advanced, 
instructive, and clearly expressed. He wrote thus: “Owing to 
trouble in the mother and inability to get a wet-nurse, it is sometimes 
necessary to secure some artificial food, for which purpose it will be 
advisable and proper to make choice of such food as appears to 
approach the nearest in quality to mother’s milk. Ass’s milk comes 
nearest to the human of any Ave are acquainted with, and, therefore, 
when it can be had it is very desirable and proper. Cow’s milk being 
the only milk in general use, must be had recourse to, and will answer 
the purpose very well ; but as it is a good bit thicker than breast milk, 
it will be necessary to reduce it to the proper consistence by diluting 
it with water. If the milk be good, about one part milk and two parts 
water Avill do very well to give at first. It is always best to err on the 
side of too great dilution.” This mixture, which represents the same 
dilution as that advocated by the elder Meigs in 1850, was indirectly 
dependent upon some chemical analyses of cow’s and human milk 
made by one Hoffman. This experimenter found that the inspissated 
residue obtained by the evaporation of cow’s and human milk was as 
13 to 8. On this basis Moss attempted the production of an artificial 
human milk by the dilution of coav’s milk Avith Avater in the same pro- 
portion, This mixture seeming to the sight and taste so much stronger 
than human milk, he gradually increased the dilution until he obtained 
a mixture “ possessing as nearly as possible the physical properties of 
human milk.” His 1 in 3 mixture was the result; but even this, he 
says, “ seemed a little less dilute than human milk.” He did not con- 
sider the addition of sugar necessary unless the infant had been used 
to sweetened food. In preparing this food he used the freshest milk 
possible, preferring that just from the cow. He mixed at one time 
only enough to serve for a single feeding. This mixture he found 
could be advantageously substituted for mother’s milk, and that “ in 
general it agreed Avith infants much better than the other kinds of 
foods with Avhich they AA’^ere usually fed.” 

He Avas opposed to boiling, believing that this “ made milk harder 
of digestion and binding ; AA^arming without boiling also did this, but 
to a less degree.” In addition to milk he gave “ chicken or veal tea 
to children aa’Iio Avere drj’'-nursed,” preferring the latter for the folloAV- 
ing very amusing reason : “ It seems highly probable that the juices of 
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the young of those animals that feed upon milk are more likely to 
prove acceptable to the stomach of a child than those of the animals, 
as the cow, that may have formerly fed upon milk. The juices of the 
young sucking animals must he considered in a state approaching 
nearer to milk tl)an those of other animals that do not derive their 
support from milk. Their juices, as partially abstracted by sliglit boil- 
uppear to be no other than milk somewhat more elaborated, 
assimilated, and animalized.” 

Struve (1801) used an equal quantity of milk and water in the prep- 
aration of a pap which he recommended. He considered the most 
wliolesome beverage for children during dentition to be “equal parts 
of milk and water;” but when dry-nursing was first begun he advised 
“ two-thirds of water to one of milk.” “This should not be boiled, 
but heated to the boiling-point.” He also highly recommended sweet 
whey prepared according to the following formula (Hufeland): “A 
slice of calf’s stomach which had been prepared in vinegar and dried, 
should be soaked for two hours in a cup of water and then poured with 
the water into a pot of unboiled milk, from which the cream has been 
carefully separated. This is gradually heated, but not boiled. After 
a quarter of an hour the cheesy portion separates and the wliey is left 
below. This should be poured off from the curds.” He found that 
in the first months infants could live upon this alone. 

Chambon (1799) used a mixture similar to tliat prescribed by Struve, 
but he preferred a preparation of grated crust of bread boiled iu cream. 

Heberden (1807) considered the object aimed at in artificial feeding 
to be the preparation of a mixture that resembles the mother’s milk 
as nearly as possible. To accomplish this he used “ ass’s milk or milk 
and water with a little sugar of milk mixed with a little gruel, barley 
water, thin panada, or rice water, passed through a lawn sieve to insure 
their being smooth.” 

Roberton (1807), writing in the same year, found cow’s milk objec- 
tionable at an early age on account of the large proportion of its curd ; 
but cream diluted with five or six parts of water he used advantage- 
ously. He gave tlie preference, however, to “ biscuit powder or small 
crackers boiled in water to a thin gruel, carefully beaten through a 
sieve and sweetened with fine sugar.” 

James Hamilton (1809) pi'eferi'ed “ass’s milk or cow’s milk mixed 
with a little water and sugar to which a small portion of milk biscuit 
may be added.” He also used “ arrowroot or patent sago mixed with 
water and milk, and to a less degree pap and panada.” He added 
weak beef or chicken tea occasionally after the third month. 

.John Clarke, London (1815), whose work is very instructive and inter- 
esting, advised an “ entirely fluid diet” that should be taken until the 
teeth appear. For this purpose he used ass’s milk or ‘ ‘ cow’s milk pre- 
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viously skimmed, with two-thirds or three-fourths of its measure of gruel 
made from pearl barley, grits, rice, or arrowroot.’’ “Where so mixed, ” he 
says, “ the curd does not become so hard in the stomach as when diluted 
with water alone.” As the child grew older the proportion of milk was 
gradually increased. Where this mixture disagreed he gave weak 
mutton, chicken, or beef broth, “ clear and free from fat, mixed with 
an equal measure of any of the mucilaginous or farinaceous decoctions.” 
After the appearance of the teeth he gave solid farinaceous substances 
boiled in water, beaten through a sieve and mixed with a small quantity 
of milk. 

In instances in which the above preparations disagreed he sometimes 
obtained good results from a mixture of the farinaceous decoctions with 
a little cream. 

Judson and Gittings, on the basis of this last suggestion, refer to 
Clarke as “ one of the first to advocate the employment of cream 
diluted with starchy decoctions.” As has been previously pointed out, 
Chambon, in 1799, recommended as useful a mixture composed of grated 
crust of bread dissolved in cream. His purpose in using this prepara- 
tion — its “ slight susceptibility to acid fermentation in the stomach” 
— was not the same as Clarke’s. The latter added the starches for the 
same reason that they are often used to-day, namely, to break up the 
thicker curd of cow’s milk. When so mixed, he says “ the curd does 
not become as hard in the stomach as when diluted in water alone.” 
So while their practices were much the same, and their results probably 
akin, the principles on which these results were based were entirely 
apart. 

Dewees (1825), whose work seems to have been closely followed by 
other writers for many years, advised a mixture composed of milk two- 
thirds, water one-third, and “a small quantity of loaf-sugar.” He 
used pure home milk as fresh as possible and from one cow. He gave 
very explicit directions regarding the preparation and care of his milk 
mixture. He advised that each feeding be prepared separately, that 
it be heated by the addition of hot water or on the sand-bath, and that 
the milk be kept in a cool place, and when in the least acid, rejected. 
Milk should never be boiled. In hot weather “ it is true the tendency 
to decomposition is diminished by boiling ; but this can be as satisfac- 
torily accomplished by putting it, closely covered, over a hot fire and 
bringing it to the boiling-point ; so soon as this is reached it should 
be removed and cooled as speedily as possible.” “ This plan prevents 
in a great degree the formation of the strong pellicle on the top, which 
deprives the milk of a portion of one of its most valuable parts.” 

James Kennedy (Glasgow, 1825), writing in Scotland in the same 
year, advocated what is, as far as I can ascertain, the first cream and 
whey mixture. He says “ such forms of prepared aliment are preferable, 
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as they consist of miJkj' and farinaceous substances agreeably sweet- 
ened. Of all these, recent cream of cow’s milk diluted with whej' (made 
from rennet) and arrowroot appear, from experience, to be the most 
congenial.” He did not specify the proportions of the different 
ingredients used. 

During the fourth decade of the nineteenth century little new was 
added to the methods of infant {ceding. Practically all of the writers, 
as has been intimated, adopted the recommendations of Dewees. Mar- 
shall Hall (1831) preferred "pure beef tea without spice and with or 
without sago ” to any of the milk foods. Eberle (1833) advised “ farina- 
ceous decoctions mixed with a small portion of cream ” where no other 
form of milk could be given, aTul Combe (1840) advocated " fresh cow’s 
milk, tepid and diluted with half or more of water and slightly sweet- 
ened.” Cow’s milk given in this way he considered " decidedly pref- 
erable to gruel, panada, arrowroot, chicken tea, or any other prepara- 
tion less analogous to the natural food of the child.” When children 
were artificially fed from birth the first food he suggested was com- 
posed of " two-thirds of pure fresh water added to one-third cow’s 
milk. Goat’s or ass’s milk does not require more than an equ.al quan- 
tity of water.” “ After a week or two the water may be reduced to 
one-half, and later to one-third, at whieh proportion it should be con- 
tinued for four or five months.” This dilution, it is noted, is greater 
than that recommended by Deweesand his successor, and the attempt is 
here made to gradually increase the strength of the mixture as the age 
advances. Combe urged the utmost cleanliness regarding the care of 
dairy implements, and considered the excellence of dairy pi’oducts in 
" Holland and other places” as “due almost entirely to this single 
cause.” 

It was not until the elder Meigs, in the second edition of his work 
on T/ie Diseases of Children (ISoZf published his revolutionizing formula 
that the subject of infant feeding received a new and much-needed 
impetus. 

Meigs was the first writer to appreciate the necessity of adding cream 
in order to obtain a proper fat percentage in his mixture. The mixture 
known for so many years b)' his name was prepared as follows: " A 
scruple of gelatin was soaked for a short time in eight tablespoonfuls 
of cold water and then boiled until it was dissolved, for about ten or 
fifteen minutes. To this was added, with constant strirriug and just 
at the termination of the boiling, one-half pint of milk and arrowroot, 
the latter being previously mixed into a paste with a little cold water. 
After the addition of the milk or arrowroot and just before the removal 
from the fire, eight tablespoonfuls of cream were poured in and a 
moderate quantity of loaf-sugar added,” The proportions of milk, 
cream, and arrowroot were made to depend upon the age and digestive 
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powers of the infant. For a healthy infant of a month he gave from 
three to four ounces of milk, one-half to one ounce of cream and a 
teaspoonful of arrowroot, to one-half pint of water. For older children 
the quantity of milk and cream was gradually increased to one-half or 
two-thirds milk and from one to two ounces of cream ; the gelatin and 
arrowroot remaining the same. 

Judson and Gittings state that in the seventies Meigs advised a 
mixture of equal parts of milk, cream, lime water, and arrowroot 
water, sweetened with a little sugar. This formula, which they mark 
as “ the fountain-head ” of all the later advances in milk modification, 
is not mentioned in any of the several editions of his work, and must 
have been obtained from some other source. It would really seem more 
fitting to mark the earliest formula of Meigs as “ the fountain-head,’-’ 
since it was success in the use of this formula that led to the prepara- 
tion of a monograph entitled Food for Babies, by William Henry Gum- 
ming, M.D., of Williamstown, Mass., and published in New York in 
1859. In the preface to his work he eulogizes the writings of the elder 
Meigs, and points out that it was the success he met with in the use of 
the Meigs formula that stimulated him to a careful study of the subject 
of infant feeding, the result of which he so well presents in the Avork 
under discussion. This author approaches more nearly to a scientific 
modification of cow’s milk than anyone who wrote prior to his time or 
for many years after. He says : “ The milk that is adapted to a new- 
born calf is not suitable to an infant. It must be modified, or else it 
will do harm rather than good. Everyone knows that an infant cannot 
bear pure cow’s milk, and everyone adds more or less water to weaken 
it. There is too much casein in cow’s milk, and the infant cannot digest 
it. There is almost three times as much as in human milk, as seen b)'’ 
the following tables : 


‘ ‘ In 1000 parts of cow’s milk there are of .■ 


■ Butter 38.59 parts. 
Casein 40.75 “ 

Sugar 53.97 “ 

. AVater 866.09 •' 


“ In 1000 parts of human milk there are of . 


■ Butter 20.76 parts. 
Casein 14.34 “ 

Sugar 75.02 " 

Water 889.88 “ 


“Therefore, to reduce the casein of coav’s milk to the proportion 
found in human milk, we must add one and four-fifth times, or nearly 
twice, as much water. Milk thus diluted will not be likely to disagree 
Avith the child’s digestion ; but after a time one will find that the child 
is not thriving on this diet, for the reason that the proportion of butter 
has been diminished with that of the casein from 38.59 to 13.58— just 
about tAA’o-thirds of the proportion existing in human milk (20.76) — a 
proportion which is far less than the infant demands. 
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“ To tliose at all familiar with the elements of arithmetic it will be 
evident from comparing the relative proportions of the ingredients 
that dilution of ordinary cow’s milk will never enable us to imitate the 
composition of human milk. It is possible, however, to obtain a milk 
having this composition in two wa^'s : First, by taking the upper third 
of cow’s milk that has stood for four or five hours, which has the fol- 
lowing composition : butter, 54 ; casein, 38 ; sugar, 52 ; water, 856. 
By adding to this sugar 142, and water 1458, and dividing by 2.6 to 
reduce it to thousandths, we obtain a mixture having practically the 
composition of human milk. Another and in warm weather a better 
way is by taking milk from the latter half of that given by the cow. 
The first part contains very little butter, the last part is very rich— 
about 56 parts in 1000 in butter. This milk when diluted with one 
and one-half parts of water and properly sweetened resembles ordinary 
human milk.” 

That he appreciated the necessity of varying dilutions for varying 
ages is evident from what follows: “Mother’s milk for the first two 
weeks after birth has a peculiar composition. From its fimt appear- 
ance it gradually changes until it becomes ordinary milk. Our mode 
of feeding involves the imitation of these several qualities of the milk. 
We call our substitute ‘ artificial human milk.’ ” The method of 
obtaining a milk to meet these various x’cquirements is indicated in the 
following table, which shows the quantities of milk, sugar of milk, and 
w.iter required for the various age periods. His formula) are expressed 
in the proportions of the different ingredients contained in 1000 parts 
of milk. Thus 1000 parts of the milk taken from the upper third 
of cow’s milk which has stood for four or five hours, as previously 
stated, contains 64 parts of fat, 38 of proteids, 52 of sugar, and 856 of 
water. 

In order to obtain the proper proportions of the ingredients for the 
different age periods, he adds to this tojx milk, which is especially rich 
in fats, certain amounts of water and milk sugar. Being curious to 
know exactly what this table represented I have worked it out, and in 
so doing obtained some very interesting results. 

He prescribed a mixture of the following strength : 


For tUe age of 1 month 
“ “ 2 months 

“ “ 3 ... 

.( ^ (1 

" “ 5 “ ... 

** ** 6 “ 

“ “ 7 “ and 8 months 

•• “ 9 to 10 " 

“ “ 11 “ to 13 “ 

“ “ 14 to 17 

“ 18 “ ... 


F. 

. 1.5 
. 1.8 
. 2.0 
. 2.3 
. 2.0 
. 2.7 
. 2.9 
. 3.0 
. 3.1 
. 3.3 
. 3.5 


p. 

S. 

1.1 

• 7.4 

1.8 

7.4 

1.4 

7.4 

1.6 

7.4 

1.8 

7.4 

1.9 

7.4 

2.0 

7.4 

2.1 

7.4 

2.2 

7.4 

2.4 

7.4 

2.4 

7.4 
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For childrea under one month he made his mixtures by diluting the 
upper eighth of a bottle which had stood for four or five hours, making 
his dilutions much greater. 

It is to be assumed, since Gumming does not state that the analyses 
which he used are borrowed from others, and since they do not quite 
agree with any of those made prior to his time, that he made his own. 
In so doing he has been in error in considering the top milk he used— 
the upper third of milk which has stood for four or five hours — ^to con- 
tain but 5 per cent, of fat. According to Chapin's table, this milk 
should contain about 10 per cent, of fat, which would, of course, 
practically double the fat percentages indicated in his table. Had 
he restricted himself in the preparation of his mixtures to the milk 
obtained in the latter half of the milking, assuming as he does that 
this was a 5 per cent, milk, he would probably have more nearly 
obtained the results he thought he had obtained by the other method. 

Gumming fully recognized the limitations of these formulae. Thus 
he says “ this schedule is arranged to suit the wants of vigorous chil- 
dren, but in using it great care and skill are needed. Regard must be 
had not to the mere age, but to the condition of the child. One child 
goes on prosperously to the age of six months ; he is in every sense six 
months old. The dilution directed for that age will suit him exactly. 
Another during his third or fourth month is sick and feeble. On 
learning these facts and observing his condition we should say : this 
child was born, it is true, six months ago, but his time has been ill 
spent; he has not made the usual progress; we must reckon him as 
only four or five months old. To such an one we give the milk suited 
to the seeming age. It is indeed always safer to begin with milk some- 
what more diluted than the child’s age indicates and to increase its 
strength as the case will permit. It is less hurtful .that the food 
should be insufficient than that it should be indigestible. ... If 
a child using this milk becomes sick it is well to diminish at once the 
strength of his food to that of a child three or four or sometimes (in 
severe cases) six months younger.” 

He also appreciated the value of increasing the percentage of fat 
where there existed a tendency to constipation ; thus he says : “ It will 
sometimes happen that, while using milk prepared according to the 
foregoing directions, constipation may occur. An addition of butter 
to the milk will here be useful.” He follows this by an exidanation 
of the manner in which the fat percentages may be increased. 

He evidently met with the same obstacle in applying this plan of 
feeding that often confronts us in our attempts to feed infants from 
the laboratory, namely, the cost. He says “ this prepared method of 
artificial lactation involves much care and expense. The excellence of 
our jilan is not that it costs nothing, but that it will repay the parent 
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for all the labor aud money expended, Ho-r' much money is yearly 
expended in securing medical aid for children who need not medicine 
hut food ?” 

These quotations from this very interesting work are sufficient to 
make it evident that a successful effort at definite percentage feeding 
was made at an earlier period than we have hitherto thought. It is 
difficult to determine how extensively this booklet has been read, hut 
since one finds no reference to it in the text-books on pediatrics, it is 
probable that this careful, observing, .and original author made a valu- 
able contribution to the elucidation of an obscure subject without even 
obtaining an audience for his opinions. 

The development of percentage feeding beyond this point, including 
the works of the younger Meigs, of Rotch, aud others, is so familiar 
to all of us that it is unnecessary to consider it in this communication. 

It is sufficient to say of the starchy and imicilaginoxi-s preparations 
and the various animal broths and teas, that they have been prominent 
constituents of the infant’s dietar}' in the period covered by the litera- 
ture which has been reviewed and probably for many years prior to 
that time, hlan}’’ of the older writers preferred them to milk in any 
form, while the majority of those who preferred milk permitted the 
use.of these substances as additional foods. Still another class prepared 
their paps, panadas, etc., with milk instead of water, thus combining 
the two methods. 

The so-called pap or panada — the terms are sometimes used synony- 
mously and sometimes to describe different prepavations — have been 
very variable in composition. Des Essartz (1760) gave the following 
directions for pap: “Put in a copper or iron kettle (prefer.ably the 
latter) some fine wheat flour. Cover this with cold cow’s milk added 
little by little. When thoroughly mixed cook until thick.” The degree 
of thickness should vary with the age of the infant. 

Armsti-ong (1783), on the other hand, used “ the crumb of stale 
bread, roll, or biscuit boiled in soft Avater to a proper consistenc)’^ 
sweetened to taste like new milk.” This latter metliod probably con- 
forms more nearly to that adopted b}' the generality of writers. 

Broths have been almost universally sanctioned as a part of the diet 
of the latter months of the first year. Only one writer — Mamhall Hall 
— seems to have placed them before all other food preparations. 

Before bringing this essay to a close, it seems desirable to consider 
the implements which have been used in the administration of artificial 
foods. They are the boat, the spoon, the sueking horn or bottle, and 
the pot of Dr. Hugh Smith. But one reference is made to the last 
mentioned, and that is by Underwood (1789). “ It is formed,’ he sa 3 ’s, 
“ in the shape of an Argyle or gravy pot, with a long spout rising from 
the bottona and pierced only with a few small holes at the end, Avhich 
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is to be covered with a piece of vellum or parchment which, being left 
loose a little way over the spout, is as soft and pleasant to many infants 
as the breast. The boat, spoon, and horn are in no way compar- 
able to it.” He advised strict cleanliness in its use. 

The spoon is referred to but not recommended by Des Essartz (1760). 
He graphically describes and bitterly denounces the filthy methods 
resorted to by nurses in the use of this instrument. He says : ‘ ‘ After 
putting the pap in the spoon they carry it to their mouths, cool it off, 
return it to the spoon and then give it to the infant.” “ Some nurses, 
not wishing to use the spoon, place their index fingers in the food, 
which after cooling, they permit the infant to suck.” 

I have endeavored to fix upon the date of introduction of the nurs- 
ing horn or nipple, but without success. Among the writers I have 
consulted, Rosen von Rosenstein (1776) was the first to recommend the 
sucking horn. From his reference to it, one would infer that it had 
not been much used outside of Russia prior to that time. He writes 
thus; “ If we cannot procure a nurse and the mother cannot suckle 
her child, then we must accustom the infant to suck by means of a 
little instrument called a sucking bottle, which is universally used in 
eastern Bothnia with great advantage ; but this machine ought always 
to be kept clean. It is to be made of a horn, the smaller end of which 
may be fastened to a tanned skin of a cow’s teat, or if this is not to be 
procured we may use any other thin skin pierced with many small holes.” 

Armstrong (1783) describes this instrument in the following manner : 
“ The horn made use of for suckling is a small polished cow’s horn 
which will hold about a gill and a half ; the small end is perforated 
and has a notch around it to which are fastened two small bits of 
parchment, shaped like the tip of a finger of a glove and sewed together 
in such a manner that the food poured into the horn can be sucked 
through between the stitches.” This description marks a slight im- 
provement in the manner of preparation of the horn and suggests a 
new substance for the artificial nipple. 

In 1794 Moss described “ a machine made of horn or tin so con- 
trived that the child sucked his food from it as from a breast.” 

In 1786 Baldini described what was probably the first glass nursing 
bottle, a sketch of which is submitted for inspection. (See illustration.) 
He says of it: “ This bottle, made of glass or crystal, is surmounted 
by a hollow metal knob which is gilded so that it will neither rust nor 
collect verdigris. This knob is divided in its centre into equal por- 
tions which screw together. The distal portion is perforated by a 
small aperture, through which a portion of a sponge placed in the 
hollow part protrudes. The protruding portion of the sponge repre- 
sents the portion from which the child sucks,” 

For the poorer classes he advised “ an ordinary bottle capped with 
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a piece of chamois.” The chamois was “ open at the end and sur- 
rounded a piece of sponge which extended into the neck of the bottle 
and protruded through the opening described. He advised that this 
apparatus “ be washed many times each day in tepid water.” 



Chambon (1799) recommended a^feeding bottle, evidently referring 
to a glass bottle, “ the orifice of which was closed with a linen rag or 
piece of sponge to prevent the milk from running too rapidly.” He 
says, " I will not describe the methods which have been published to 
simulate the breast nipple,” from which one would infer that there Jiad 
been many. Ho, like his predecessors, insists upon scrupulous cleanli- 
ness in the care of this instrument, “ as otherwise it contracts a disa- 
greeable taste, disgusts the children, occasions vomiting, and infects the 
milk, causing it to change rapidly in the stomach.” 

After this date both the horn and bottle were recommended, the 
horn rather more than the bottle, until Dewees, in 1825, recommended 
“ a flat oblong nursing bottle covered with a properly prepared cow’s 
teat.” He insists that “ much care be given to preserving it sweet. 
One should never put a second supply of milk or food upon the remains 
of a former. The bottle should be emptied after each nursing and 
immediately cleaned with hot water ; it should then be thrown into and 
kept in a basin of cold water in which there is a little soda dissolved, 
and, before being used, well rinsed with clean cold water.” 

He prefers the heifer’s teat to any other form of nipple, and urgently 
recommends that it be prepared “ by those who understand this art.” 
It must not be too large or permit too rapid a flow of the food. It 
should always have a piece of sponge in it to control the flow. Both 
the teat and the sponge should be well washed after each feeding and 
be kept in whiskey and water. Clean thread should be used each time 
the teat is tied on.” He also refers to a tube which was in use at this 
time, and condemns it, owing to the difficulty of keeping it clean. 

In 1833 Bendy recommended as a nipple “ washed leather or. the 
teat of a young heifer, in which a small piece of sponge is placed in 
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imitation of the pores of the nipple, to prevent too rapid- a flow of milk. 
The first is more easily kept clean, but the latter more acceptable to 
the infant ; indeed, more eligible, as it brings the necessity of constant 
cleaning.” He advised keeping it between feedings in rose or distilled 
water to which a few drops of spirit of wine had been added. 

Combe (1840) advised either washed leather, chamois, or a few folds 
of fine, soft linen, pierced with a small hole for the mouth of the bottle. 
“ Sometimes a small piece of sponge covered with a rag, or the artificial 
corh ni'pple recommended hy Dr. Bull, may be preferred. Whatever 
material is used, great care must be taken not to have the holes too 
large.” This author quotes Erdman as saying that “ the peasantry in 
Kussia, even at this late date, are using, instead of a nursing bottle, a 
cow’s horn with a small hole at the point, over which a cow’s teat is 
tied. The teat is placed in the child’s mouth, the milk poured in at 
the larger end of the horn and the child left to suck at pleasure.” 
And Van Ammon says that “ among these people the horn is not 
cleaned and frequently the teat passes into a state of putrefaction,” 

Churchill (1850) used chamois or cow’s teat for a nipple, preferring 
the latter, and also described a thin elastic cork nipple invented by 
M. Dardo, of Paris, and one of ivory from which the earthy matter 
had been removed and which was flexible and elastic. He did not 
consider them as satisfactory as the calf’s teat, “ being far too short.” 

The first reference I have been able to find to a rubber nipple appears 
in the work of Tanner, published in Philadelphia (1861). He advises 
a nipple formed of vulcanized India rubber. S, Barker (London, 1864) 
recommended a nipple made of ivory, cork, India rubber or wash leather. 

The high mortality in earlier times among the artificially fed (six in 
eight, according to Dr. Merriman, quoted by Dendy), in the light of 
what has gone before, would seem to have been not so much dependent 
upon defective formulse as upon the poor methods of administration 
and probable lack of care in collecting and preserving the milk. 

Hote. — Since writing the above I have discovered that the first 
communication of William Henry Gumming, M.D., on the subject of 
diet in early life appeared in The American Journal of the 
Medical Sciences for July, 1858, N. S., vol. xxxvi., p. 25, under 
the title, “ On Natural and Artificial Lactation.” This article formed 
the basis of his monograph. It demonstrates clearly that the chemical 
analyses quoted from the monograph were the results of his own work. 
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A CASE OF GANGRENE OF THE LUNG CURED BY OPERATION.* 
By David Riesman, M.D., A. 0. Wood, M.D., 

AND 

G. E. Pfahleb, M.D., 

OP PniLADEI-PHIA. 

The history of the case is as follows : 

I. P,, a negro, aged sixty-three years, born in Delaware, was admitted 
to my wards in the Philadelphia Hospital on July 22, 1902.^ His 
mental condition was such that a complete history was not obtainable, 
but it was ascertained that liis family history was good and that his 
own health had always been satisfactory. 

* Read before the College of Physicians of Philadelphia, December 8, 1902. 
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The illness, on account of which he entered the hospital, began four 
days prior to admission, with chill, pain in the right side, and cough. 
Examination showed the patient to be an emaciated man, with exces- 
sively tortuous temporal arteries, and hard, beaded radials, with arcus 
senilis and contracted pupils. His skin was hot and dry, the tongue 
coated, the breath offensive, the temperature 103.6°, the pulse 110, 
hard and incompressible, the respirations 36. The chest showed dimin- 
ished expansion on the right side. The percussion resonance was 
impaired over the middle of the right lung_ posteriorly, and in the 
middle of the right axillary region. Over this dull area fremitus was 
increased. Auscultation did not afford any satisfactory revelations. 
The heart sounds were feeble, except for the second aortic, which was 
accentuated. 

The temperature remained elevated — between 102° and 103.4° — for 
two days. During the night of July 24th it fell rapidly from 103° to 
98°, without any sweat. The respirations dropped to 28, the pulse to 
88. Within a few hours, however — by 11 a.m. — the temperature had 
again risen to 101.6°, declining by the following morning at eight to 
97.8°. 

Examination at this time revealed very little of moment in the 
chest. No distinct area of consolidation could be discovered, and, 
judged by the physical signs, the man’s condition had greatly improved. 
The symptoms, however, did not show a corresponding amelioration. 
Despite the fall in temperature, pulse, and respiration rate, the 
patient’s state appeared grave. He was delirious and struggled to 
leave the bed, had insomnia, coughed a great deal, and passed urine 
and feces involuntarily. During the time in which the quantity of 
urine was measurable, it was from twenty-two to thirty ounces ; it 
contained albumin and an abundance of hyaline and granular casts, 
was acid in reaction, and had a specific gravity of 1020. The bowels 
were loose, greenish in color, and very offensive. There was no 
enlargement of the liver or spleen. 

The temperature remained decidedly subnormal for four days, 
between 96° and 98°, the highest point in the day being reaehed at 
either 8 p.m. or 2 a.m. Only once during the four days did it ascend 
above 99°. The breath was offensive, especially during coughing, and 
on July 28th the resident physician. Dr. Dalby, noticed that the 
sputum had a gangrenous odor. In a specimen examined at this time 
I was not able to find elastic tissue or fatty acid crystals. Tubercle 
bacilli were also absent. 

An examination of the chest made on July 28th showed the follow- 
ing : Slight impairment of resonance on the left side, in the first and 
second interspaces in front ; a normal note elsewhere over the left 
chest. On auscultation the breath sounds were found to be feeble 
over the entire left side, including the' area of slight dulness. Here, 
however, the expiration was a trifle prolonged, but neither harsh nor 
bronchial. On the right side nothing was found in front ; posteriorly, 
however, important physical signs were discovered. There was a dull 
patch to the inner side of the lower half of the scapula, in the scapulo- 
vertebral space, the dulness extending downward and forward to just 
behind the postaxillary line. Over the dull area, especially in the 
spinal gutter, tactile and vocal fremitus were increased. On ausculta- 
tion bronchial breathing could be heard over a small area inside of the 
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lower half of the scapula, close to the spine, at the level of the fifth 
rib. Below the angle of the scapula the breath sounds were normal, 



but became faint in the axillary region. The pulse was feeble and 
almost thready ; the breath gangrenous. The patient was delirious 
and had to be restrained. Dr. Wood saw him with me at this time, 

Q 


Before operation, 
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and agreed as to the advisability of operation. The man -was trans- 
ferred to the surgical wards, and, at my request, Dr. Pfahler made an 



X-ray examination. Inspection with the fluoroscope showed iraj^aired 
movement of the right half of the diaphragm, Avith a distinct shadow 
at the right apex. The lower portion of this shadow was on a level 
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Several months after operation. 
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with tlic base of the spine of the scapula. A negative was made, 
which was developed while the patient was being etherized and pre- 
pared for operation. This negative exhibited more distiuctl}* the area 
involved, and showed a dense wall surrounding a lighter area in the 
upper part of the right lung. The lower portion of this wall was on 
a level with the base of the spine of the scapula, and apparently included 
all the lung .space above this point. The patient moved during the 
exposure, and thus spoiled what would otherwise have been a good 
negative. Phy.sical examination just prior to the administration of the 
an:c3thetic showed, as before, a small ])atch of dulness .and bronchial 
breathing in the area between the spine and the right sc.apula. 

Guided by the physical signs and by the information furnished by 
the radiosco[)ic examination, we were able to determine in advance 
where to make the incision and which rib to excise, the fifth being the 
one chosen. 

The following are Dr. Wood’s notes upon the case : 

“ I saw the patient referred to in the foregoing report through the 
courte.sy of Dr. lliesman on July 28th last. The most striking feature 
w.as the ver}' offensive odor that was observed upon entering the room, 
whicli became more pronounced as the patient was approached. The 
odor that came from the man’s breath was typical of gangrene. The 
other features that impressed me were the normal temperature and the 
confused mental condition of the patient. The result of the physical 
examination is fully detailed above. I had no hesitation in coinciding 
with Dr. Riesman in the diagnosis of gangrene of the lung, and in the 
opinion that an early operation should be performed. The only point 
that seemed in doubt was whether the patient would survive the 
operation, but, as we felt that recovery Avas impossible by any other 
means, we considered it proper to give liim this chance. 

“ The gangrenous area of the lung had been very carefully outlined 
by Dr. Riesman and Dr. Pfahler, and the latter had taken an excellent 
skiagram, which fully confirmed the location of the lesion as previously 
determined by physical examination. 

“ The operation was performed July 29th. Just before the anrcsthetic 
was administered, Dr. Riesman again, at my request, outlined the area 
of dulness, Avhich was on the level of the fifth rib, on the right side 
posteriorly, between the inner border of the scapula and the spine. 

“ Chloroform Avas administered until anajsthesia was complete, Avhen 
ether was substituted. The skin was then cleansed in the usual manner, 
and the fifth rib exposed by a slightly curA'ed incision, an inch ^ 
half or two inches of it being resected by the subperiosteal method. 
The visceral and parietal layers of the pleura AS'ere found to be adher- 
ent, and dark and lustreless in appearance. The gangrenous portion of 
the lung Avas found to be just beneath the pleura, so that no delay or 
difficulty Avas experienced in reaching it. Some fragments of necrotic 
lung-tissue were removed. Digital examination showed the caAuty to 
be as large as a man’s clenched fist. It Avas not thought proper to 
irrigate the cavity, but the walls were gently cleansed Avith the aid of 
gauze sponges, Avhicli brought away all loose dead matter. The caAuty 
was then packed with sterile gauze, and the usual dressings AA^ere 
applied. 
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“The patient bore the operation very well, and did not seem any 
worse in consequence. The wound was redressed daily, the packing 
and any sloughs that appeared being removed, after which fresh pack- 
ing was introduced. The discharge was very profuse at first. The 
breath rapidly lost its foul odor, and, although the wound remained 
very offensive for some time, it gradually lost this character. The 
delirium persisted for some days, but became less and less pronounced, 
and finally disappeared entirely. 

“ Instead of a subnormal temperature, which was present before oper- 
ation, the temperature rose immediately, reaching 101^. The pulse was 
112 on the evening of the operation. On the fourth day the tempera- 
ture reached 102.6°, pulse 104. From this time both temperature and 
pulse gradually declined. Gough continued to be a prominent symp- 
tom, but became less troublesome. The general condition of the 
patient changed for the better in a very satisfactory manner. 

“ While dressing the wound it was noted that air was expelled vio- 
lently when the patient coughed, showing that a rather large bronchus 
opened into the cavity. The volume of air thus escaping from the 
wound diminished continuously as the cavity healed.” 

On August 24th a note says : “ Patient still has cough, but other- 

wise is in a fair condition. Air still comes through the wound, but 
the probe shows that the cavity is decreasing in size. The patient feels 
well and wants to sit up.” 

From this time on the convalescence was rapid and satisfactory. 

Some of the points of interest brought up by this case are, first, the 
use of the X-ray as an aid in locating the pulmonary lesion. While 
the procedure is no longer new, another instance of its value is worth 
recording. Although the skiagraph confirmed the physical signs 
accurately and in no way modified the treatment, it was very satisfac- 
tory to have this confirmatory evidence. It must be admitted that 
physical signs are sometimes misleading, and it is in these cases 
that the X-ray gives invaluable service. Tufiier (Revue de Chirurgie, 
August, 1901) advises that, when skiagraphic findings do not coincide 
with the results of auscultation and percussion, the latter be ignored 
and the operation be done according to the evidence furnished by the 
former. He cites a case in which the skiagraph showed a lesion 
toward the base of the lung, while the stethoscope indicated a higher 
site. The incision was made at the point indicated by the stethoscope 
with negative results. The next rib below was then resected, and the 
focus was discovered in the place shown by the X-ray. The same 
author reports eight cases in which he has applied radiography to pul- 
monary affections. The results were extremely satisfactory in five 
instances and negative in three. In some pathological conditions the 
X-ray fails entirely, but gangrene of the lung has been found to cast 
distinct shadows. In accepting the X-ray evidence, it is necessary to 
be assured of the fact that the plate is satisfactorily clear. If doubt 
exists it is better to discard it altogether. In order to be as certain as 
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may he, it is de.sirable always to liave two skiagraphs taken, and to 
note whether tlioy conform with each other. 

The importance of definitely locating a lesion of the lung before 
undertaking any operative procedure will appeal to everyone. On 
this jjoint Tufiier states that operations on the lungs when the lesion 
was accurately diagnosed beforehand were succe.=sful in 71 per cent, of 
the cases — that is, that the mortality was 29 per cent., while the nior- 
talit)' was b’O per cent, in the cases in which there was a mistake in 
the diagnosis. Of oOO ensas collected b}' this author, tlie lesion was 
incorrectly diagnosed in 48. 

The resection of a rib may be done under local amesthesia if the 
condition of the patient will not warrant the use of a general ames- 
thetic ; but in our case tiie delirious condition of the man made him 
an unsuitable subject for the former. lYhcn a general amcsthetic is 
necessary, chloroform is usually to be preferred. 

The resection of ribs and the pleural oj)ening should be ample in 
cases of pulmonary gangrene. This is more essential in these cases 
than in abscess of the lung, as the healing process is slower and it is 
necessary to keep the external opening patulous until the cavity is 
entirely closed. With a liberal opening, also, the wound may be 
drained with gauze, which I believe to be more efficient and suitable 
in these case.s than tubes. 

^Vhen the parietal and visceral layers of the pleura are adherent the 
lung may be opened immediately, but all operators agree concerning 
the desirability of .securing this condition before attacking the lesion. 
WJien adhe.sions do not exist, therefore, the two layers should be 
stitched together around the proposed opening into the lung, which 
may be made at the end of forty-eight hours or sooner, if the patient s 
condition demands earlier relief. 

Some operators advise against irrigating the cavity in these cases, 
and with these I am in entire accord ; others are equally convinced 
of the value of this procedure. Those that hold the latter view should 
follow the method advised by Cotterill : ” The fluid should be a 

mild antiseptic (not carbolic lotion); it should be warmed to about 
blood heat ; it should be injected slowly and without force, great care 
being taken that it runs out as fast as it runs in. The patient should 
be rolled over into such a position that it is impossible for a large 
volume of the lotion to collect in the chest at one time, and, by its 

weight, embarrass the heart The fluids I prefer to wash 

out with are : boric lotion, a solution of creolin, or a solution of izal, 
the latter of which is a particularly useful deodorizer.” 

Herezel states that about one-fourth of all the recorded operations 
upon the lungs have been for gangrene. Of 91 cases ot pneumonotomy 
for gangrene, 60, or 61 per cent., were successful. Garrd reports 122 
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cases operated upon for pulmonary gangrene, of which 66 per cent, 
were cured. He states that but 20 or 25 per cent, recover without 
operation. 

The patient’s present condition is most satisfactory. He feels strong, 
his mind is clear, and he has become a useful helper about the ward. 
Physical examination shows a slight depression below the right clavicle. 
The percussion-note is the same on the two sides in front, but it is 
slightly impaired in the right axilla and below the operative wound 
for a distance of one and one-half inches. Auscultation shows increase 
in vocal fremitus, and harsh breathing in the neighborhood of the 
wound — not extending more than an inch above this. The urine has a 
specific gravity of 1018, and contains a faint trace of albumin, but 
no casts. The man has gained between thirty-five and forty pounds 
in weight. There is a slight discharge from the sinus, but the indica- 
tions are that it will soon be closed. 

While the chief interest of this case centres in the happy results of 
the operation performed by Dr. Wood, there are several points of 
importance to which brief allusion will not be out of place. The first 
of these is the cause of the gangrene. . The history of an acute onset 
during fair health, with chill, cough, and pain in the side, suggests that 
the primary condition was lobar pneumonia. The question why this 
so rapidly — apparently within less than ten days from the time of onset 
— passed into gangrene cannot be answered except in a speculative way. 
It must be remembered that the patient had pronounced arterio- 
sclerosis and albuminuria, and it is admitted by all that such condi- 
tions favor the development of gangrenous processes in the lung. 

Lobar pneumonia is an accepted precursor of gangrene ; but 
Aufrecht,^ among 1501 cases of pneumonia, did not find a single case 
of gangrene — a most remarkable circumstance. He also cites Grisolle, 
who, in a collection of 305 cases of pneumonia, found none followed by 
gangrene, while among 70 cases of pulmonary gangrene there were 
only 5 in which the condition supervened upon pneumonia. Osler," 
however, observed gangrene three times in 100 cases of pneumonia (3 
per cent.) ; and in Norris’^ collection of 500 cases from the Pennsyl- 
vania Hospital, there were three instances of gangrene — a proportion 
of 0.6 per cent. Tuffier,^ in his collection of 74 cases, found pneu- 
monia to be the etiological factor in more than 30, while Pomeranzew® 
found 5 cases of gangrene among 727 cases of pneumonia. 

In the only other case of gangrene that has come under my own 
observation— one that I did not see during life, but upon which I 
made the autopsy — the condition also followed lobar pneumonia. 
Other causes of gangrene that need merely be mentioned are embolism, 
the aspiration of foreign bodies and of putrid material from the upper 
air-passages, wounds of the lung, tuberculosis, and the rupture of an 
empyema into the lung. Embolic gangrene has been observed after 
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abdorninnl operations in puerperal sepsis, as 
a sequel to middle-ear disease, and second- 
aril}' to other abscesses and pyaimic foci. 
The fetid material that is the cause of aspi- 
ration-gangrene may come from the pharynx, 
from the oesophagus in cases of obstruction 
or rupture, or, as in a case reported by Pack- 
ard and Le Conte,'"’ from a hronchiectatic 
cavity. Gangrene also occurs as a rare effect 
of compression by aneurisms or tumors. 
Diabetes, typhoid fever, alcoholism, and — 
according to Gee and nerringhara" — scurvy, 
are predisposing causes of gangrene. It is 
probable that in the majority of cases of gan- 
grene, the system at large or the lung itself 
was previously in a state of lowered vitality. 

The second point that I desire to emphasize 
is the absence of fever in our case. Fever, 
according to the majority of writers, is an 
important symptom of gangrene. Aufrecht® 
states that he has never seen it absent. 
Usually it is high— 40° C. (104° F.)and over. 
At times it is remittent. As the temperature 
chart shows, the gangrene in our case pur- 
sued its course, not only without fever, but 
with a subnormal — almost a collapse — tem- 
perature. Pulse and respiration were equally 
unsuggestive of serious trouble, and it was 
only the man’s general condition, his delirium 
and prostration, that made us realize that he 
was in grave danger. At the Philadelphia 
Hospital the opportunities for observing 
anomalous types of acute pulmonary disease 
are abundant. Only recently I saw a case of 
complete pneumonic consolidation of the left 
lung, typical at autopsy, and complicated 
with purulent pericarditis, in which there 
had been no fever. 

The third point worthy of mention is the 
character of the sputum. As stated in the 
notes of the case, there was no elastic tissue, 
and fatty acid crystals were likewise absent. 
The odor, however, was characteristic of gan- 
grene. In the diagnosis of pulmonary gan- 
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grene the sputum deserves careful attention. In typical cases it sepa- 
rates into three layers, the lowest consisting of globular masses with a 
tendency to confluence, the highest being frothy and having masses of 
dirty sputum depending from the surface. The intermediate stratum 
is composed of a greater or less quantity of turbid, opaque fluid. 
When a part of the bottom layer is boiled with a 2 per cent, solution 
of potassium hydrate and examined microscopically on a slide, wavy 
bundles of elastic tissue are commonly found ; but elastic tissue may be 
entirely absent. This fact is explicable on two grounds : first, the gan- 
grenous process may have been arrested, the cavity no longer spread- 
ing, and, secondly, the elastic tissue may have been dissolved by the 
peptonizing action of the fluid — a result that is probably due to 
bacterial activity. It has been shown by Muller and by Simon,® to 
quote an analogous phenomenon, that the pneumonic exudate is dis- 
solved by a proteolytic ferment. The fatty acid crystals are frequently 
absent. They are usually found in old cases of gangrene ; ours was, 
of course, acute. In some cases of gangrene the sputum presents 
nothing peculiar, and the destructive process in the lung is discovered 
only at autopsy. 

An attempt has been made to differentiate the odor of fetid bron- 
chitis from that of gangrene. Aufrecht compares the former to the 
smell of stale cheese, and the latter to that of the fluid of manure. 

It is scarcely necessary to discuss the other diagnostic features of 
gangrene. The sputum and the fetor of the breath are, as Osier’® says, 
the distinctive features. The important point is accurately to locate 
the involved area. When the gangrenous process is circumscribed 
physical examination usually renders this possible ; it serves at least to 
focus attention upon a particular spot in the lung. When, however, 
the process is more or less diffuse or the foci are multiple, accurate 
delimitation is difficult. In the circumscribed form there may be the 
signs of a cavity or those of consolidation. When the symptoms are 
clear and physical examination gives but dubious results, a careful 
search should be made for the presence of rales, as their detection ma)’^ 
be the only clue to the situation of the trouble. Errors are, however, 
frequent. Strange to say, the physical signs are likely to locate the 
focus either too high or too low ; the latter is more often the case. 
Furthermore, they do not give an exact idea as to the depth of the 
gangrenous area beneath the surface of the lung, and they often fail 
to map out its actual size. Usually the gangrenous cavity is found to 
be much larger than was expected. Gangrene has occasionally been 
mistaken for empyema, as in a case reported by Korte.” 

Exploratory puncture naturally suggests itself as an aid in diagnosis 
and localization, but, on account of the danger of causing infection of 
the pleura w’ith consequent empyema, or by carrying the needle that 
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lias been infected by its penetration of the cavity into a healthy 
part of the lung, of producing a spread of the infection throughout 
the lung, exploratory puncture is better avoided. It is condemned by 
Lenhartz,’^ by Tuffier,’-'' and also by Terrier and Eeyraond the last- 
named authors think it permissible only as a prelude to operation. 

Schulz’* states that it ought not to be used -while the thorax is 
unopened, but considers it one of the most valuable methods for locat- 
ing the diseased focus after the thorax has been opened. 

As has been pointed out by Dr. Wood, the X-ray is of great value 
in the diagnosis, as it usually indicates with fair precision the size and 
position of the gangrenous focus. Depending upon whether the cavity 
is full or empty, there will be either a dark shado-NV or a light area in 
the affected region of the lung. In addition, fluoroscopic examination 
will show a lessened mobility of the diaphragm on the diseased side. 
I would suggest that in hospitals in wdiich radiographic examinations 
can be made with facility, every case of acute lung trouble in which 
abscess or gangrene is a possibility be subjected to such an examination. 

Prognosis. In acute forms of gangrene the prognosis is better than 
in those that are chronic. jMetapneuraonic gangrene has a decidedly 
larger pei'centage of recoveries than has gangrene due to embolism, 
aspiration, or bronchiectasis. In Tuffler’s table of 71 cases, showing 
the relation of etiology to results after operation, there were 55 cases 
of gangrene following inflammatory affections of the lung, with 39 
recoveries ; 4 cases of bronchiectatic gangrene, with 1 recovery ; 2 due 
to foreign bodies, with 1 recovery; 7 of the embolic variety, with 2 
recoveries ; 1 due to chest wound, with recovery ; and 2 following per- 
foration of the oesophagus, both ending fatallj". 

The mortality from gangrene without operation is necessarily very 
liigli — between 70 and 80 per cent. (80 per cent., according to Ver- 
neuill’”). Under operative treatment the death-rate falls to 34 per 
cent., according to Garrd and Sultan,’’ who have collected 122 cases, 
with 80 recoveries and 42 deaths. In Eisendraht’s’® series of 28 cases 
of pneumotomy for pulmonary gangrene, there were 20 recoveries 
and 6 deaths, with improvement in 2. One interesting feature alluded 
to by several writers is the apparently complete restoration of the dis- ^ 
eased lung. In some cases reported by Lenhartz’® — who has operated— 
upon 25 patients for gangrene, 13 of whom recovered — physical exam- 
ination and examination with the X-ray showed a perfectly normal 
lung where there had previously been a large gangrenous cavity. The 
author gives it as his opinion that there must be a re-formation of lung 
tissue. The second radiograph of our case also shows a restored lung. 
Whether there is a true hyperplasia of air vesicles or merely an 
enlargement of existing ones, it is not possible to say without other, 
especially experimental, data. 
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All writers upon the operative treatment of gangrene refer to the 
importance, of adhesions. Their presence greatly increases the chances 
of a good result ; their absence predisposes to pneumothorax and to 
the entrance of septic material into the pleura, with resulting empyema. 
Lenhartz advises that if the condition of the patient does not demand 
immediate pneumotomy, this operation should he performed in two 
steps, the lung being fixed to the chest wall at one time, and opened 
later. When, however, all the signs indicate that procrastination 
would be dangerous, it is best to open the lung without delay, care 
being taken to draw the organ into the wound and to stitch it, so as to 
guard against the occurrence of pneumothorax and empyema. 
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ZOMOTHERAPY IN TUBERCULOSIS. 

By Lawkason Bkown, M.D., 

resident physician, ADIRONDACK COTTAGE SANITARIUM, SARANAC LAKE, N. Y. 

Some months ago two French scientists, Richet and Hericourt,' an- 
nounced most favorable results in the treatment of tuberculosis with raw 
meat or its juice. They began two years ago to publish their observa- 
tions, and during the last year both have written glowing accounts of 
the efficiency of this treatment. They have long been experimenting 
upon dogs, endeavoring to find some curative agent for tuberculosis ; 
hut all to no avail until they began to feed their dogs exclusively upon 
raw meat. Their dogs, 129 in number, may be divided into three groups. 
The first, composed of 30, received no treatment ; the second, numbering 
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58, was treated by different methods, while the third, 41 in number, was 
fed on raw meat. At first the amount was unlimited, but later they found 
that 10 to 12 grammes per kilogramme of body weight of the animal 
was sufficient. The first and second groups lived, on an average, 52 days, 
while the dogs fed on raw meat lived, on an average, 227 days ; in other 
words, the period of life was very nearly five times longer in the dogs 
fed with raw meat. From their experiments they conclude that cooked 
meat in any quantity is inefficacious, that meat deprived of its serum is 
moderately efficacious, and that muscle serum is as efficacious as raw 
meat. Raw meat they found also to act prophylactically. 

The explanation of the action of the raw meat, although discussed at 
the Paris Conference in 1900, is still unsettled. Richet at that time 
attributed the beneficial effects to some body in the meat-juice that pre- 
vented the development of tuberculous granulations. According to 
Maragliano, meat acts as a stimulant, and therefore promotes the for- 
mation of an antitoxin in the body. j\Iore recently Richet has ad- 
vanced a “ metatrophic antitoxic action.” The tuberculized animal, he 
says, dies by a slow and progressive intoxication of the nervous system. 
The active elements of the muscle serum preserves the nerve cell from 
a tuberculous intoxication. 

Richet and Roux’’ have obtained favorable results in experimental 
meningeal tuberculosis in dogs. Twenty dogs were inoculated with 
tubercle bacilli in the spinal canal between the atlas vertebra and the 
occiput. Eleven of these were fed on raw meat and three survived, two 
of which were injected with tuberculin and did not succumb, as did one 
of the dogs which survived after being fed on cooked meat. Nine dogs 
were fed on cooked meat, and all died. 

Chantemesse,” who first looked upon raw meat as a stomachic, has 
later taken an opposite view on account of his own observations. He 
injected two dogs with tubercle bacilli. One he fed upon raw meat ; 
the other with cooked meat. The first remained sound and well ; the 
second died. 

Salmon^ divided a number of dogs into three groups. The first, 
which received raw meat and was then injected, died as quickly as the 
controls. A second group, injected and then fed on raw meat, gained 
in weight and lived a fairly long time. In the third group treatment 
with raw meat was not begun until the disease had advanced consid- 
erably, and there was much loss of strength. On these raw meat exerted 
no influence. This author also calls attention to the fact that a dog 
which has apparently recovered from tuberculous peritonitis may still 
show at autopsy numerous fresh nodules in the peritoneum and internal 
organs and an extending tuberculosis. 

Frjinkel and Sobernheim® have published their results obtained by 
zomotherapy in tuberculous dogs and rats. Nine dogs and four rats 
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were injected with carefully estimated quantities of an emulsion oi 
tubercle bacilli. Four dogs and two rats, fed on a mixed diet, were 
used as controls, and the remainder fed on raw meat. The dogs all 
died in six weeks. These authors suggest that Richet and Hericourt’s 
results may be due to the fact that a non-virulent tubercle bacillus was 
used in the injections. 

The literature on zomotherapy in human tuberculosis is more exten- 
sive, but no more conclusive. Duhoureau® mentions the case of his son, 
who, from smaller doses than those given by Hericourt, derived much 
benefit. Hericourt advises 600 to 700 grammes of raw meat, or the juice 
of 1000 to 1500 grammes of raw meat, per diem. In a recent article 
Hericourt’ has collected statistics in zomotherapy in human tubercu- 
losis. Besides eleven cases treated by himself, he reports twelve cases 
treated by others. These cases may be tabulated as follows : 


Table I. 


Site of lesion. 

Number of cases. 

Healed. 

Improved. 

Lungs 

16 

15 

1 

Glands 

2 

1 

1 

Skin 

1 

1 


Spine 

1 


1 

Knee 

1 


1 

Peritoneum 

1 

1 


Meninges 

1 

1 

■ 


It is but natural that anyone acquainted with pulmonary tubercu- 
losis should, if the cases have not been selected, regard these uniformly 
good results somewhat skeptically. 

Hericourt quotes, in addition, several favorable reports. Dr. Petit- 
Clerc® mentions three cases in the second stage of pulmonary tubercu- 
losis who recovered under treatment by raw meat and fresh air. Dr. 
Sarge® has seen a case of pulmonary tuberculosis in the third stage 
recover under zomotherapy. Garnault’® reports two cases in the second 
and third stages of pulmonary tuberculosis who apparently recovered 
under raw meat and intratracheal injections of orthoform. Josias and 
Roux” have followed zomotherapy as treatment in six cases of pulmo- 
nary tuberculosis in children, three of whom were in the second stage 
and did very well, and three in the third stage, who did not do so well. 
Three cases of meningeal tuberculosis were treated without favorable 
results. 

At present the prevalent opinion is that Richet’s method is only a 
better means of offering nourishment and of enabling a larger quantity 
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of food to be given. The resistance of gouty pei-sons toward tubercu- 
losis is, Weber” thinks, probably due partly to the meaty food. He 
recognizes, however, that due proportions of vegetables and fruits are of 
great importance. In some cases a fair amount of butchers’ meat will 
stimulate the appetite enormously for all kinds of food, and render 
digestion more vigorous. Meat albumin, in contradistinction to milk 
albumin, writes Ross,''' -quickly and readily manifests its better qualities 
in the early observable improvement in the sufferer, and the benefit so 
obtained is not so easily undone as in the case of casein albumin. The 
cause, he thinks, is due to tlie fact that the adult has more muscle, and 
so needs more muscle-juice, or the muscle-juice contains more iron. 
Possibly, he sa^’s, the meat-juice contains some antitoxic substance. 
Browning the meat, he thinks, has little effect upon the real properties 
of serum. 

M5’osin albumin returns a maximum of nutrient for a minimum of 
effort, peptonizes readily, and is promptl}’^ absorbed, throwing little or 
no stress and irritating overaction on the stomach. But Bernheira” 
warns us that the benefit of alimentation is not measured by the quantity 
of food ingested, but by the quantity digested. The raw-meat treatment 
of Richet and Hericourt is, in effect, really suraliraentation, but surali- 
mentation in such a form that the majority of patients can stand it. 
“ When, under the prete.xt of recovering the albuminoids, one submits 
the tuberculous patient to an exclusive meat diet, when one declares the 
carbohydrates — vegetables, sugar, cereals, etc. — to be secondary, the 
patient is deprived of an element primordially essential to repair, is 
given only an insufficient diet of phosphates, has his hyperacidity in- 
creased, and in place of increasing the artificial arthritism, which would 
be of value, a state of affairs is favored which would increase the sus- 
ceptibilit}’^ to the bacillus.” 

On account of the great expense, but few patients can carry out the 
raw-meat treatment as suggested by Hericourt, who advises that the 
juice of six pounds of rare beef, free from fat, bone, and cartilage, be 
taken daily. However, smaller quantities can be used advantageous!}'. 
Two patients who took the full amount for several months made good 
recoveries. In one of these the disease was advancing quite rapidly. 
Many patients have been given beef-juice extracted from meat slightly 
browned, and it seemed to exert a very beneficial but no specific action. 

In reviewing the experimental work done on this subject one is struck, 
as Friinkel remarks, by its meagreness. Chantemesse, Salmon, and 
Friinkel are apparently the only observers to repeat Eichet’s work. 
Frankel obtained opposite results, Salmon’s results were inconclusive, 
while Chantemesse, from experiments upon two dogs, upholds Richet. 
For this reason at the suggestion of Dr. Trudeau, and largely under his 
guidance, the following experiments were carried out : 
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The five dogs mentioned in Table I. were each inoculated in the exter- 
nal popliteal vein on July 17, 1901, with 2.5 c.c. of a translucent emul- 
sion of tubercle bacilli. The tubercle bacilli were obtained by Dr. 
Baldwin from the sputum of a rapidly- advancing case of pulmonary 
tuberculosis. Hesse’s agar was used to isolate the bacilli fiom the 
sputum, and after one transplantation to sheep serum, tubes of dogs’ 
serum (Prince’s, q. v. infra.) were inoculated and the cultures used when 

eight days old. j 

Two dogs. King and Queen, were chosen as controls. They were fed 
on a diet of cooked meat, milk, and scraps from the table, but no raw 
meat. The remaining dogs received nothing but fresh raw beef. The 
dogs at once began to show but little desire for raw meat, and but one 
gained weight. The controls appeared much brighter for some time. 
The wounds on the legs remained open in all the dogs except Jester and 
Prince, where subcutaneous abscesses were found. 

Jester, an old pug, died sixteen days after inoculation. On autopsy 
a perforation was found in the first part of the duodenum. A specimen 
of tsenia saginata ivas found at this point of the bowel and was held to 
be the cause of the perforation, which led to slight peritonitis and death, 
probably from shock. Tubercle bacilli were found in the spleen, which 
was moderately enlarged. 

During the fourth week all the dogs began to show signs of disease. 
Twenty-four days after inoculation Page died. Autopsy revealed general 
miliary tuberculosis of the lungs, general lymphatic glandular enlarge- 
ment. Tubercle bacilli were found in the lungs and S 2 fieen, King, one 
of the controls, suddenly became very ill and died on the thirty-second 
day of the experiment. Miliary tuberfcles w’ere found scattered through- 
out the lungs, and at the apices they showed beginning necrosis in the 
centre. A few hemorrhagic infarcts were found along the anterior 
borders of both lungs, and one spot of consolidation, size of a filbert, was 
discovered on posterior of left lower lobe. The spleen was very large 
and almost diffluent, and a general glandular enlargement was present. 
Lung, liver, and spleen showed many tubercle bacilli, while a few were 
found in kidneys, glands, and a cheesy focus in small intestine. The 
autopsy of Prince, who died on the thirty-fourth day, showed same con- 
dition in lungs and spleen, where a few scattered tubercles were seen. 
Enlarged glands, liver, spleen, and kidneys showed tubercle bacilli. 
The second control and last dog to die was Queen. The disease in the 
lungs had advanced further and conglomerate tubercles were found. 
Both lower lobes were nearly airless. The spleen was not so large as 
in the preceding dogs, but many miliary, grayish nodules were seen on 
section. Enlargement of glands was present. Tubercle bacilli were 
found in all the organs except the heart muscle. The heart’s blood 
contained a few tubercle bacilli, but vast numbers were found in the 
liver, whose substance presented, on section, a peculiar translucent 
appearance, with a number of brown points surrounded by a narrow 
yellow zone. ’ 

From this it is seen that the lungs and spleen bear the brunt of the 
infection, and that there was no greater difference between the patho- 
logical findings in the control and tested animals than among the tested 
animals. 

The average life in the controls was thirty-four and one-half days • in 
the dogs fed on raw meat, it was thirty-one and one-half days. 



1076 BROWN: ZOMOTHERAPY IN TUBERCULOSIS. 


Table TI. 


No. 

i 

! Breed of 

1 dog. 

j 

Weight 
in kgr. 

< 

Quar 

je 

Total 

c.c. 

itity in- 
eted. 

Per kgr. 
c.c. 

Injected 
Julv 17, 
1901. 

Food. 

Death. 

Days 

after 

injec- 

tion. 

1 

King. 

H 

; Spaniel. 

j 

11 

2.5 

0.22 

Intra- 

venously. 

Mixed 

diet. 

Aug. 18, 
1901 

32 

2 

Queen, 

Part 

Collie. 

ll.S 

2.5 

0.21 

Intra- 

venously. 

Mixed 

diet. 

Aug. 2.3, 
1901 

37 

3 

Page. 

Mongrel. 

0 

2.5 

0.27 

Intra- 

venously. 

Raw 

beef. 

Aug. 15, 
1901 

29 

4 

Prince. 

Pan 

hound. 

17.3 

2.5 

0.14 

Intra- 

venously. 

Raw 

beef. 

Aug. 20, 
1901 

31 

5 

Jester. 

Pug. 

IS.G 

2.5 

O.IG 

Intra- 

venously. 

Raw 

beef. 

Aug. 2, 
1901 

i 

1 

1 

10 


Autopsy. 


Miliary tubercu- 
losis of lungs : 
acute spleen tu- 
mor ; tubercle 
bacilli from 
organs. 

Miliary tubercu- 
losis of lungs ; 
tubercle bacilli 
from organs, 
j Miliary tubercu- 
losis of lungs; 
tubercle bacilli 
from organs. 
Miliary tubercu- 
losis of lungs 
and spleen ; 
tubercle bacilli 
from organs. 
Acute peritoni- 
tis ; perforation 
duodenum ; 
trenia saginatn; 
tubercle bacilli 
Irom organs. 


Table III.— Weights Expressed in Percentage of Normal Weights. 


Name. 

July 17. 

July 21. 

July 31. 

1 

Aug. 7. 

Aug. 15. 

1 

Aug. 22. 

Aug. 29. 

King . . . . : 

100 

92.4 

1 

8S 

87 1 

87 

Dead 


Queen . . . : 

100 

105.0 

102 

9S 

92 

82 

Dead 

Page . . . . ' 

100 

100.0 

90 

92 

18 

Dead 


Prince 

100 

95.2 

80.0 

82 

70 

Dead 


Jester. . . . i 

100 

90.2 

80.4 

Dead 




Average of controls 1 

100 ‘ 

99 

95 

93 

S9.G 

1 

82 

0 

Average of tested j 

100 

97.3 

89.7 

87 

74 

0 



Fearing that the tubercle bacilli used had been too virulent and that 
the dose given was too great, it was decided 'to repeat the experiment, 
using the attenuated tubercle bacilli grown by Dr. Trudeau for nine 
years under the name of R. 1. These tubercle bacilli are much 
attenuated, and injected subcutaneously in fairly large doses into guinea- 
pigs kill them only after many months. Accordingly on the 6th of 
December, 1901, six dogs were injected in the external saphenous vein 
with 2.5 c.c. of an emulsion of these attenuated bacilli. The dogs were 
divided into two groups. Four were fed on raw meat and given at the 
same time some fat and occasionally a little bread and dog biscuit. The 
two others were fed on a general diet exclusive of raw meat. The dogs, 
which had been fed well for some time previously, were all in good con- 
dition. Of the two chosen for controls. No. 5 was not in the condition 
of the other dogs, and shortly after the injection had a slight cough 
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■which, however, soon cleared up. The dogs 1 to 4 inclusive gained 
weight for one week. Dogs 5 to 6 lost weight for a week, but then 
began to gain, and from that time on were in excellent condition and 
showed no loss of appetite. As seen from Table IV., dogs Nos. 3 and 4 
died on the eighteenth and seventeenthdays, respectively, after inoculation. 

Their relative weights can be seen from the table. Dog No. 3 at first 
lost weight, but later gained considerable weight, and when he died, on 
May 4, 1902, 121 days after inoculation, weighed twenty-six pounds. 

The last dog of the first group to die was No. 1, three-quarters Collie. 
This dog steadily gained weight for some months, but in J uly began to 
suffer from loss of appetite and refused to eat the raw meat. It was fed 
to him by hand for a time, and when he refused to eat it at all he was 
put on a general diet. Under this treatment he seemed to improve for 
a time, but later refused to eat anything but milk. He died finally on 
the 17th of August, 1902, 255 days after inoculation. 

The two dogs used as controls after losing weight slightly at first 
began to gain. They never lost their appetite and were fed chiefiy on 
“ scraps from the table.” Their weight never fell below normal. In 
August, 1902, both were subjected to the tuberculin test. Dog No. 5 
reacted to 25 mgr. of Koch’s tuberculin. Dog No. 6 received 25 and 
then 50 mgr. of Koch’s tuberculin, but failed to react. This dog 
appeared well until about September 23, 1902, when he began to limp 
on his right fore foot. Two days later, after suffering for a part of one 
day from considerable dyspnoea, he died quite suddenly. The autopsy 
revealed a fibrous mass which had perforated (?) the aortic' arch at the 
orifice of the innominate artery. A thrombus was found adherent to 
the aortic wall at this point. 

On October 23, 1902, dog No. 5 died after showing slight signs of 
illness for several days. The left kidney was much enlarged, and the 
right kidney was the size of a small peanut and very sclerotic. The 
condition of the heart Avas similar to that found in dog No. 6, except 
that the acute endocarditis had more seriously damaged the aortic valve, 
which consisted largely of masses of vegetations. The mitral valve was 
slightly thickened, but not ulcerated. 

From these figures it is seen that the test dogs lived on an average 
110 days after inoculation and the two controls on an average of 308 days. 

From the foregoing experiments on the treatment of experimental 
tuberculosis by raw meat, the following conclusions may be drawn , 

1, That raw meat has no perceptible effect on the duration of experi- 
mental tuberculosis in dogs if the bacilli are virulent and a sufficient 
number injected intravenously. 

2, That raw meat has no effect on the prolongation of the duration of 
experimental tuberculosis in dogs, even if the bacilli are attenuated, 
provided a reasonable quantity be injected intravenously. 

3, That under the same conditions dogs fed on a mixed diet with no 
raw meat may live a much longer time. 

Regarding the use of meat in pulmonary tuberculosis, it may be said : 

1, That meat is highly essential in the dietetic treatment. 

2. That much meat with a judicious admixture of carbohydrates, 
fats, etc., is essential to the treatment. 

o. That rare meat is better than meat well cooked. 
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4. That meat-juice is of great value in suraliraentation, as myosin 
albumin is easily digested by most patients— even the dyspeptic, and it 
affords a “maximum of nutrient for a minimum of eifort.” (In a few 
patients meat-juice causes diarrhoea and meteorism.) 

5. That meat-juice can be taken when patients can take no other 
form of meat, i. e., when there exists a marked repugnance to all solids. 

6. That the juice from raw meat seems slightly, if at all, more 
beneficial than the juice from meat slightl}’^ browned. 

7. That the disadvantages of preparing and preserving raw meat-juice 
more than offset its advantages. (Patients who object to juice from raw 
meat will willingly take that from meat browned.) 

8. That meat-juice is of value, as it can be administered in the form 
of jellies, ices, etc. 

Table IV. 



Breed of 

Welglit 
in kgr. 

Quantity injected. 

Injected 


I 

j Death. 

No. 

tiog. 

Total 

c.c. 

Per kgr. 
C.C. 

Dec. 0, 
1901. 

Food. 

i 

Dnte. 

Days after 
injection. 

I. 

Collie. 

19.3 

2.5 

0.13 ilntravcn- 
i onsly. 

Raw 

beef. 

, Aug. 17, 
1902 

255 

II. 

‘/i Spaniel. 

13.09 

2.5 

0.19 

Intnivcn- 

onsly. 

Raw 

beef. 

, Dec. 20, 
i 1901 

18 

III. 

Jroiigiel. 

11.14 

2.5 

0.22 

Intraven- 

ously. 

Raw 

beef. 

Mav 4, 

' 1902 

101 

IV. 

Fox terrier. 

9.09 

2.5 

0.27 

Intmvcn- 

ously. 

Raw 

beef. 

Dec. 25, 
1902 

17 

V. 

Bull and 
hound 

19.1 

2.5 

0.13 

Intraven- 

ously. 

Mi.xcd 

diet. 

! Oct. 23, 

! 1902 

323 

VI. 

Pug and 
Scotch. 

10.8 

2.5 

0.23 

Intraven- 

ously, 

Mi.xcd 

diet. 

i Sept. 21. 

; 1902 

1 

294 


Table V.— Weights Exi’ressed in Percentage of Normal Weights. 


No. 

Dec. 8, 

Dec. 15, 

Dec. 21, 

Feb. 10. 

May 8, ^ 

Sept. 20, 


Autopsy. 

1902 

1902 

1902 

1902 

1902 

1 

1902 


1. ' 

inn 

102 

1 ^ 

i 109,8 

1 

115 ' 

116 ■ 

Died 


Tuberculous abdominal 

1 

II. ■ 

1 

! 

100 

i 

103.9 

100.2 

1 

Died 

Dec. 26, 

Sept.n, 

1902 

1 


glands, tuberculous neph- 
■ ritis and orchitis ; endocar- 
ditis. 

Tuberculosis of lungs, brema- 
toma of stomach ; preg- 
nant. 

Tuberculous nephritis, tu ner- 

III. 

100 

93 

1 

78.3 i 

1 

1 

1901 

Died 

Hay 4, i 


IV. j 

1 

1 

100 ' 

1 

102.8 

96.1 

Died 

106 

Dec. 25, 
1901 

1902 


cnlous pulmonilis, hemor- 
rhagic pericarditis (tub.?) : 
endocarditis. 

Pulmonary tuberculosis ; 
pregnancy; tubercle bncilU 
in glands, spleen and liver. 

Acute tuberculous endocar- 

V. 


i 

07 1 

102.6 

i 

1 

115 

107 

107 

! 

Died 

VI. 

inn j 

100 

1 

1 

95 

i 

i 

100.5 

! 

100.5 

Oct. 23, 
1902 

Died 

Sept.25, 

1902 

ditis ; adherent tumor con- 
taining tubercle bacilli 
uiceraiing into aorta. 

iTbrombus m aorta at oriBce 
of innominate artery over- 
lying erosion of aortic wall; 

1 adherent mass on outer 
wall of aorta; endocarditis 
(tuberculous?). On tensing 
no tubercle bacilli were 
found. 
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NOTES FROM THE THROAT DEPARTMENT OF THE PATHO- 
LOGICAL LABORATORY OP THE MANHATTAN 
EYE AND EAR HOSPITAL.' 

(a) A Rapidly Recurring Bi.eeding Polyp of the- Septuim Nasi 
Appearing Twice in a Woman, Each Time at the Seventh 
Month of Pregnancy. 

(i>) Papillary Adenomatous Hypertrophy op the Mucous Mem- 
brane OP the Septum. 

(c) A Cyst in the Lymphoid Tissue of the Pharynx. 

(d) Effusion of Serum into the Nasal Mucosa in Coryza. 

with remarks on the relation of these lesions to other morbid 
conditions of the nose and throat. 

By Jonathan Wright, M.D,, 

OF NEW YORK. 

An experience ivitli such work extending over many years has long 
impressed me, and with an ever-increasing sense of its importance, with 
the great desirability that, connected with every large nose and throat 
clinic, a laboratory should be established in which all tissues removed 
from the patients should be systematically examined under the micro- 
scope. This should be done by a person thoroughly familiar with all 
the clinical problems presented by the histories, which in each case 
should accompany the specimen. Very meagre results are to be ex- 
pected from the perfunctory examination of such material by a labora- 
toiy recluse. He should be in constant and thorough touch not only 
with all the phases of the morphological appearances of the tissue, but 

’ Read before the Laiyngologicjil Section of the New York Academy of Medicine, March 2.5, 
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with the clinical phenomena which accompany them. The endeavors 
of two sets of men, each only familiar with the clinical or the patho- 
logical side, however conscientious and earnest may be their labors, will 
always be, and have of necessity always been, markedly devoid of prac- 
tical results in the advancement of onr knowledge of the diseases of the 
nose and throat. 

One tendency which is to be noted in all such work retards very 
much the elucidation of many of the most important problems we have 
to deal with, and that is the tendency to preserve for examination onl}' 
the tissue from strange and unusual or doubtful cases, many laboring 
under tbe sad delusion that a malignant growth must of necessity fur- 
nish the most interesting tissue possible to the microscopist for study. 
Now, nothing can be more erroneous. In tbe study of the diseases 
which affect special regions of the body the examination of malignant 
growths microscopically is only of subsidiary interest. The problems 
connected with these belong more properly in the domain of general 
pathology. To a less extent this is true of the other two so-called 
“grand processes,” syphilis and tuberculosis. The careful study of the 
common inflammatory processes and the connection of these with the 
benign growths is of very much greater importance. So multifarious 
are the appearances that, as is the case with the human physiognomy, 
no two specimens, no two sections, are exactly alike. Hardly any two 
pieces of tissue give the same reaction to reagents. Nay, more ; one 
may almost say that hardly any tAVo microscopic fields present the same 
appearance. This latter is especially true if we except the lymphoid 
tissue, whose hypertrophy presents more uniform pictures, due to the 
greater homogeneousness and regularity of the tissue, the slight changes 
to be observed from the normal, and the few elements involved. To 
the clinician anxious to know w’bether he has to do Avith cancer, syph- 
ilis, or tuberculosis of the nose or throat, the differentiation possible by 
the microscope is of the greatest importance and interest ; but in study- 
ing tbe gradations betAveen the different phases of manifest chronic 
inflammations and the more problematical steps to a papilloma or a 
fibroma this is of little service. The comparison of the appearances in 
a hypertrophic and an atrophic rhinitis and the study of their iden- 
tical tissue changes is, in the present state of our positive knoAvledge, of 
much greater importance. The only Avay to arrive at a solution of 
many of these problems is by the patient and repeated study of every 
bit of tissue removed from the nose and throat in the routine of the 
clinic. 

As an excuse for bringing before you to-night much repetition of 
what I have' said on former occasions, I may plead the continuity of 
work along the same lines carried on for many year's. As time has 
■gone on new experiences have added somewhat to the links of the con- 
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tinuous chain which binds together many apparently dissimilar processes. 
To exhibit these properly it is necessary to repeat much which may 
appear old to you, in order to say only a little which may be new to 
any of you. It is otherwise impossible to make any advance in our 
knowledge of the correlation of morbid processes and their connection 
with normal conditions. After all, it is rather egregious vanity than 
commendable modesty to assume that what one has formerly said or 
written has not been forgotten. As to the continuous chain I have 
alluded to, it will, of course, be understood there are many links still 
missing. It will also be understood that there is very little, indeed, I 
have to offer you to-night which has not been presented by others, 

(a) A RAPIDLY RECURRING “ BLEEDING POLYP ” OF THE SEPTUM 

NASI APPEARING TWICE IN A W^OMAN, EACH TIME AT THE SEVENTH 

MONTH OP PREGNANCY. 

These growths are to be classed among the angeiomata. There is no 
special reason for the classification of them in a separate category as 
bleeding polypi, a term which was inaugurated ten years ago by Schade- 
waldt, Alexander, Scheier and others.' 

I find on looking at my records I have examined eight of these his- 
tologically. Any growth of the septum, benign or malignant, is 
usually very vascular — e. g., the sarcomata — and one is frequently at a 
loss to be sure that the round-celled infiltration, which is always a ' 
prominent feature in such a growth as I show you to-night, does not 
warrant the diagnosis of small round-celled sarcoma. The subsequent 
clinical history is the only sure criterion, and frequent recurrences often 
cause the observer much anxiety as to the ultimate outcome. 

A great deal of work has been done to illustrate the connection, both 
anatomically and clinically, between the erectile tissue of the sexual 
organs and that of the nose. As a very singular instance of it, I may 
report this case, which has been under my observation for a few years, in 
which a bleeding polyp appeared repeatedly in the nose of a ivoman at 
the seventh month of pregnancy : 

A woman, aged twenty -five years, came to the Brooklyn Eye and Ear 
Hospital on September 17, 1901, with a history of the septum having 
been burned several years previously for obstruction. From this there 
resulted a perforation. She had since been married and was then seven 
months pregnant. Springing from the perforation in the septum was a 
round, vascular-looking growth attached to the inferior and posteiior 
edge of it. It rapidly recurred after extirpation, and on examination at 
that time showed nothing but very vascular granulation tissue. Recur- 
rence a second time was larger than ever. It was then more radically 
removed, bits of underlying cartilage being cut away with it. That 
specimen showed some disordered cell structure and was richer in blood- 


’ Archiv. fUr LarynBologie, Band i. p. 2S9 ct seq. 
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vessels than the tissue at the first examination. It was supposed to be 
an ordinary bleeding polypus of the septum. 

About one year later (November 26, 1902) the woman again came 
with the history that the growth had not recurred noticeably after the 
last removal, shortly followed by the delivery of her child, born at full 
term and healthy, nor did she notice any discomfort until she had 
again become seven months pregnant, when she returned with recurrence 
of the growth, which now sprang chiefly from the inferior border of the 
perforation. It was of almost exactl}’^ the same appearance as the 
previous ones. This was removed and rapidly recurred. On December 
17, 1902, it was again removed, and Fig. 1 represents the histological 
appearances. 

Fig. 1. 





The microscopic appearances of a “ bleeding polyp ” of the septum, recurring twice at the 
seventh month of pregnancy. Photograph x 10 (retouched). 


On microscopic examination the tissue is seen to be covered by degen- 
erated flat epithelial cells, under which there is a layer of what appears 
to be hyaline degeneration of the connective tissue. The mass of the 
growth is made up of loose oedematous connective tissue in which thei'e 
are a large number of mononuclear round cells which take the htema- 
toxylon stain very deeply, and the whole growth is traversed by very 
numerous capillaries lined by a single layer of endothelium whose 
nuclei are veiy much swollen and project into the lumina of the blood- 
vessels. There is every evidence of considerable inflammatory action, 
but no proof of the malignant nature of the growth.^ 

Whatever the subsequent history of the case may be, the rapidity 
with which this vascular growth recurred during pregnancy and its 

I Since this paper was written this patient has been seen several times, first about three weeks 
after delivery. The growth was then the size of a pea. A month later it was the size ofa 
grain of wheat, and a third time, still diminishing. Apparently, therefore, the growth had 
already recurred and grown to considerable dimensions in the two months elapsing between 
the last removal and the birth of her last child, and in the two months which had succeeded 
dehvery it was as rapidly disappearing. 
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quiescence or absence at other times is, in view of tbe previous literature, 
interesting to say the least. The coincidence of tlie appearance of tliis 
growth and its repeated recurrence at the seventh month of pregnancy 
is one of the clinical facts which, though they cannot be very lucidly 
accounted for, nevertheless, taken in the aggregate, point to a more or less 
important relationship between the nasal and the genital mucosa. In 
another publication I have shown the anatomical differences in the nasal 
erectile tissue of the bull and the steer.^ 

From anatomical as well as from pathological and physiological facts 
we know there is a more or less indefinite sympathy between the erectile 
tissue of the nose and the genitalia. In order to elaborate some con- 
siderations connected with this subject, I will quote rather extensively 
from some work I published seven or eight years ago:^ 

“ In the erectile tissue of the nose the larger arterioles well supplied 
with muscular coats lie in the deepest layers of the mucous membrane 
close to the bone. They give off branches which supply, by a network 
of capillaries, the periosteum, the glands, and the epithelial layer of the 
mucous membrane. These capillaries are collected into the veins, which 
dilate into venous .sinuses, the larger lacunce of which are the deeper, 
the superficial lacunae or “ cortical network ” communicatingwith them. 
These lacuna again empty into the veins which accompany the primary 
arterioles into the periosteal layer. 

“ Zuckerkandl says he has never seen the arteries emptying directly 
into the venous sinuses. The same w'as said for a long time of the 
corpus cavern osum of the penis, but they were finally conclusively shown to 
do so, and I am not convinced that this does not occasionally take place in 
the erectile bodies of the nasal mucous membrane, though I have thus 
far been unable to trace the connection between the two. 

“ The capillaries, usually at least, do not empty directly into the 
venous sinuses nor into the radical veins accompanying the arteries. 
They are usually seen collected first into veins. The smaller veins of 
the periosteal layer empty directly into the radical veins accompanying 
the arterioles. 

“ Nevertheless, by comparing all these different conditions the probable 
mechanism of the blood-supply in the highly evolved nasal mucous 
membrane of man becomes pretty evident. The radical arteries and 
veins pass through various bony^ canals into the nose, as the large spheno- 
palatine foramen and smaller foramina in the ethmoid. The artery 
will evidently compress, when dilated, its accompanying vein against 
the bony walls, thus letting in more blood and limiting the outflow. 

* New York Medical Joiitnal, NoTember 19, 1S9S. 

2 A Consideration of tbe VnEcuIar Mechnnism of the Nasal Mucous McTObrnne and its Iteln- 
tions to ^rtmn Pathological Processes. The American Journal ok the Mewcal Sciences 
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Contraction of the artery acts in the inverse sense. Tin's arrangement 
has been described for the blood-supply of the marrow of the long 
bones, 

“ There is a similar mechanism, as Ihe arterial branches with .their 
veins lie in the deep or jmriosteal layer of the mucous membrane. Fig, 


Fio. 2. 



( 


Nasal mucous membrane of sheep, n, artery. 6. periosteal layer, p, gland, d.r, dilated 

vein. c. V, closed vein. 


2 and Fig. 3 show very clearly how this occurs in the sheep. You 
will observe that many of the largo veins lie between the very muscular 
arteries and the firm periosteum at the level of this particular section. 
Of the thirty or forty sections e.Kamined, this arrangement was evident 


Fio. 3. 


radicle artcrj' 



{p/attf/ 





\1 arrutar 
.1 muscle 
fibres 






layer 


\radich 'vein 
cut obliquely 

Deep layer of nasal mucous membrane of sheep. 


in so many pairs that it is fair to presume that at some one or more 
points each radicle artery and vein stand in such a mutual relation that 
an increase in the diameter of the artery must result in an encroachment 
upon the lumen of the vein without entirely closing it. While this 
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d^a^Ying is froni the mucous mcmljraTic of the slicep, tbo same airaugc- 
meut, by careful study, will frequently be found in that of man 
(Fig. 4) ; but, owing to tbe very much more complex and irregular 
course of tbe vessels, it does not present sucb a striking and convincing 
illustration. 

“ There is sucb a complete anastomosis of tbe superficial veins with one 
another, with those of tbe skin at tbe edge of tbe nostrils, with tbe veins 
of tbe dura mater and of tbe orbit, that this obstruction to tbe venous 
return probably exerts its dilating tendency only or chiefly upon the 


Fig. 4. 



Nasal TOHcons membrane from septum of infant, a, periosteal layer. i>, raaicle vein. 

g, gland. 


fZeep network of tbe erectile bodies. It does act, however, upon them as 
tbe supply and escape valve to tbe cavernous sinuses, and stands in tbe 
place of tbe muscles which compress tbe radicle veins of tbe penis and 
tbe clitoris.” 

Now this brings us to a point which is not sufficiently realized in 
nasal patholog)'. The nasal mucosa is a peculiar mucosa, diffei’ing 
essentially from all other mucoste of tbe body in one very important 
particular. That is tbe presence immediately beneath it of bone 
structure in close relationship with its most important elements, tbe 
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bloodvessels and the glands. This is indicated at the level shown in 
the drawings by the periosteal layer. This relationship of the mucosa 
is still more peculiar in those thin lamella; of bone, the turbinates, 
which are covered not on one side alone, but on both. I am obliged, 
however, to confess that I have not observed arterioles and veins in 
juxtaposition piercing these thin lamella; through a common channel. 
As a rule they run parallel with these bony plates, and in the compres- 
sion of the vein by the dilating artery, if they are a contributing part of 
the mechanism, they are non-elastic plates against which the compressible 
vein is apposed. Tliis may be accomplished not only by the dilating 
artery, as I have hitherto urged, but by the contractile energy of the un- 
striped muscle fibres and the elastic fibres of the superimposed stroma. It 
is very probable indeed that compression of the glands also takes place 
and their contents are extruded by the same mechanism. Now this is 
the only mucosa in the bod}’’ whose radicle bloodvessels are thus con- 
tained in dense unyielding channels, and the importance physiolojgically 
I have dwelt on in the extract I have just quoted. Not only must we 
bear this in mind when we consider the mechanism of the blood-supply 
of the mucosa, but it has an important bearing on our comprehension of 
various inflammatory processes. It doubtless is an important factor in 
the etiology of the unique lesion of atrophic rhinitis, and it probably 
is the cause of the frequency with which adema supervenes in the 
chronic inflammation of the nasal raucous membrane, forming polypi or 
the so-called polypoid degenerations. We have cedematous polypi else- 
where, as for instance in the larynx, but the effusion of serum in 
growths elsewhere never reaches the degree observed in the nose. As 
for the lesion of atrophic rhinitis I quite agree with others that there 
are plausible reasons for believing that the essential lesion and the 
primary one in atrophic rhinitis is a bone lesion which interferes in some 
way with the radicle vessels which lie in bony canals, or are compressed 
in some way against bony plates. 

{h) PAriLLARY ADENOMATOUS HYPERTROPHY OF THE MUCOUS 
MEMBRANE OF THE SEPTUM. 

A number of years ago considerable discussion was elicited through 
the publication, by Dr. Hopraan, of a large number' of cases of what he 
called nasal papilloma, which many of us believed to be merely papillary 
hypertrophy of the mucous membrane of the nose, usuall)' situated upon 
the inferior turbinated bones at their posterior borders, whei’e we have 
regularly a large amount of erectile cavernous tissue. In several pub- 
lications' I took the latter view with Chiari and many others. I believe 
it will now be conceded that this latter view has prevailed in nasal 


’ NewYorkMedicalJournal, December 2G. 1891; October 13, 1891; December 11. 1895. 
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pathology. While these papillary hypertrophies are usually found in 
the situation I have mentioned above, the following case will illustrate 
that the same form of growth may occur under certain conditions else- 


Fig. 5. 



The reduplication of the surface epithelium in a papillary adenomatous hypertrophy of 
the mucous membrane of the septum. Photograph X 10 (retouched). 


Fig. 6. 



The hyperplasia and reduplication of the glandular epithelium in a papillary adenomatous 
hypertrophy of the mucous membmne of the septum. Photograph X 10 (refouclied). 
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where. From the drawing (Figs. 5 and G) made under low power it 
will he plainly seen that we have to deal with the reduplication of the 
surface and glandular epithelium of the septum. The method by which 
this takes place I have explained in a paper on “Papillary OHdeinatous 
Nasal Polypi and Their Kelation to Adenomata,’” I am indebted to 
the kindness of Dr. \Y . F. Dudley for this specimen and for the 
following history : 

Man, aged thirty-five years. He had had nasal polypi removed 
from both sides of the nostril. Ten years .ago he had an abscess of the 
frontal sinus, which ruptured spontaneously. A surgeon had enlarged 
the external opening and curetted the sinus. Since then he had been 
treated for nasal pol 3 'pi in both sides of the nose, and also in the frontal 
sinus. This specimen, “a thickening,” was removed from the right side 
of the nasal septum, anterior third, at the junction of the triangular 
cartilage with the vomer. The thickening was in contact with the 
floor of the nose. There was no pain, no glandular involvement, and 
but moderate bleeding. There was some thickening also of the septum 
projecting into the left nasal cavity. As frequently happens in these 
growths, there has been some recurrence since the operation. 

Microscopic examination shows under low power a very corrugated sur- 
face lined by a thin layer of columnar epithelium, giving it to the naked 
eye the appearance frequently seen in papillomata ; but there is no real in- 
crease in the number of epithelial laj'ei-s. The stroma is loose and ocdema- 
tous, filled with mononuclear and a few multinuclear leucocytes, and a 
moderate number of capillary bloodvessels only sliglitly dilated, some ot 
the walls being thickened in their fibrous coat, and the endothelium being 
usually swollen. The epithelium under the high power seems to be 
columnar in character, and there are in the sections a number of rings 
of epithelium, separated from the surface in the substance of the growth, 
evidently the wails of the acini of the hyperplastic racemose glands, cut 
transversely or obliquely. Some of these communicate with the de- 
pressions of the corrugated surface. The growth, except for the small 
number of bloodvessels, -is very similar on its surface to those which are 
common at the jjosterior end of the infeidor turbinated bones. The cor- 
rugation of the surface is largely due to the dilatation of the ducts of 
the glands, but also, I believe, to the lateral division of the surface 
columnar epithelial cells. The whole growth is to be looked upon as 
an exceptional instance, in the situation in which it was found, of cedem- 
atous papillary hj'pertrophy of the mucous membrane, which is becoming 
adenomatous. 

During the preparation of this paper two specimens on the same day 
in sequence have come under my observation which illustrate some 
further points in the interrelation, of these growths. Fig. 7 illustrates 
an ordinary papillary oedematous hypertrophy of the posterior end of 
the inferior turbinated body, the so-called “ mulberry hypertrophy. 
Taking note of the unusually striking appearance of the dil.ated cavern- 
ous sinuses in this specimen, you will also observe the reduplication. 


1 New York Medical Journal, November 13, 1S97. 
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tie corrugation, or papillary condition of the surface. Now I believe 
that this fpithelial hyperplasia is the essential one and not the fibr ous 
digitations which form the framework of it. At o I have had rndicated 
soLwhat schematically the condition of the raceinose glands in this 
tissue You will observe that there is relatively little change in these, 
saving some round-celled infiltration around them, the glandular epithe- 
lium being practically unaltered, and the lumina of the acini not being 
especially dilated. We may conjecture that the greater amount ot 
fibrous tissue and the engorgement of the venous sinuses has by me- 
chanical compression had something to do with the prevention of hyper- 


Fig. 7. 



Tlie structure of the posterior end of the inferior turbinated body, showing the hyperplasia 
of the surface epithelium and the dilatation of the venous sinuses. The glands are unaflected, 
but are here much exaggerated in size to show their presence. Camera lucida X 10. 

plastic changes in the glands at this point in this hypertrophy. This is 
not always the case in this locality, for, as you will see in some of the 
lantern slides I will exhibit, this glandular hyperplasia is present in 
other specimens from this locality where the sinuses are not so prom- 
inent, but the point is still better illustrated in the other specimen 
referred to above, which is a papillary oedematous hypertrophy of the 
posterior end of the middle turbinal. Here, in this case, we have no 
venous sinuses at all, and you may observe in Fig. 8 the involvement 
of' the glandular epithelium as well as that of the surface. This is 
an unaltered camera lucida drawing, which sufficiently illustrates the 
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point. In tile former specimen we have the papillary condition of the 
surface only, in the latter the papillary condition of the surface and the 
adenomatous hyperplasia. 

These growths are rather uncommon in the nose at a stage of exclu- 
sive adenomatous hyperplasia, hut are thus much more frequently found 
in the rectum, the uterus and its adnexa, and in the bladder. In the 
sections which I exhibit (see Figs. 5 and 6) in connection with this 
septum case I think you will he abl6 to note the relationship not only of 

Fig. 8. 



The structure of the papillary OJdemafous hypertrophy of the posterior end of the middle 
■ turbinated body, showing the involvement of the glands. At a is seen the dilatation of a 
glandular duct helping to make the papiliary surface. Camera lucida X 10. 


the ordinary hypertrophies of the posterior ends of the turbinate to this 
growth, which borders on the class of adenomata, but you will see from 
the sections that we also have the marked oedema of the stroma, which 
is the only characteristic of the ordinary nasal polyp. Were it not for 
this lateral cleavage in the columnar epithelial cell leading to redupli- 
cations and inversions of the surface and glandular epithelium, we 
would call the hyperplasia by the clinical term polypoid. In studying 
these growths we must remember that embryologically the racem'ose 
glands of the mucosa are normally nothing but the inversions of the 
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surface epithelium, and we conceive of these adenomata as being noth- 
ing but the morbid activity of the cells excited by some stimulus, which 
we have every reason to believe is usually a chronic inflammation, 
hfow, a very interesting and a very mysterious phenomenon is the fre- 
quency with which what you here perceive is essentially a benign 
growth becomes a malignant adenoma. When in these adenomatous 
growths you find areas in which the cells are multiplying not alone 
in such a manner as to form tortuous loops of epithelium of one or two 
layers, but so that there are many layers which intervene between the 
lumiua of the false acini or loops of columnar cells and the stroma, we 
may suspect that the tumor is putting on a malignancy which, however 
frequent the recurrence may have been, has hitherto been absent. 
Hitherto we have had to do with a surface hyperplasia. When ma- 
lignancy commences a deep destructive infiltration begins Avhich we 
know will eventually develop into all the clinical and morphological 
characters of cancer. 

It is a very plausible assumption and an entirely possible explana- 
tion to say that these benign hyperplasias of epithelium furnish the 
proper soil and a nidus for the specific contagium of cancer, and that 
when this tissue becomes the abiding place for it, then the infiltration 
begins. However attractive this theory may be, it lacks all the neces- 
sary elements of scientific demonstration. There is even not enough 
accumulation of circumstantial evidence to render the theory anything 
more than a suggestive possibility. This is not the place to enter into a 
discussion of the germ theory of cancer. Kecent investigation has 
fully demonstrated the unsatisfactory character of the evidence thus 
far presented, but we must remember that nothing has thus far been 
advanced to demolish the theory. It seems probable that we must 
await the development of higher resolving powers for our microscopes 
and for more sensitive chemical reagents, but we should also keep our 
minds in a more receptive condition as to the possibility of the indepen- 
dent existence of simpler entities than the animal cell. That is no longer 
a microcosm. It is a macrocosm. For a long time various morpho- 
logical phenomena within the cell have been studied under the high 
powers of the microscope, and recently the astounding facts which have 
been elicited in the laboratory study of immunity have excited the 
minds of investigators to such an extent that already theories have 
been advanced to explain them, Avhich future fuller knowledge is very 
likely to demonstrate as erroneous, or at least as premature. These are 
the chemico-biological aspects of the problem of intracellular life which 
are apt to be proven hereafter to have a decided relationship to the 
etiology of cancer. 
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(c) A CYST IN THE LYMPHOID TISSUE OP THE PHARYNX. 

From time to time, for many years, I have been much interested in 
certain forms of cystic growths found in the nose and throat.^ The 
retention cysts which form in the racemose glands are common enough- 
and well enough understood to deprive them of any special interest 
when found. Only less so are the so-called inclusion cysts, such as we 
meet with in the pharyngeal vault, called by Tornwaldt the pharyngeal 
bursa, being merely the space included by the agglutination of two con- 
tiguous folds of the mucous membrane. I have also met with this 
formation along the lateral walls of the pharynx.^ It occasionally 
happens — at least I have once observed it — in the posterior ends of the 
inferior turbinated bodies when enormously hypertrophied, that the 
dilatation of one of the cavernous sinuses assumes the size of a cyst 
filled with blood. Besides this, the cysts forming in nasal polypi are 
not always due to the dilatation of glands which may he contained in 
the pendent tissue, but in rapidly forming polypi, and especially in 
those exceptional cases where the patient is younger than sixteen or 
seventeen years, are found cysts formed by the breaking down of the 
scanty stroma and the more abundant coagulated fibrin which goes to 
make up the framework of the polyp. Elsewhere I have drawn attention 
to this method of cyst formation as being allied to the formation of blebs 
by the effusion of serum just beneath the epithelium, this being fre- 
quently of neurotic origin,* But there is another form of cyst which 
is very rarely met with and always, of course, in the pharynx, and that 
is one formed tvithin the structure of the lymphoid tissue. It results 
apparently from the dilatation of one or more of the lymph spaces 
through some cause which I cannot fully understand, as it would seem 
that impediment to the lymphatic circulation could hardly be so local- 
ized as to cause dilatation of the channels behind it. Whatever may 
be the cause, however, it is a fact that these cysts are occasionally met 
with. In the drawing Fig. 9, herewith produced from a section of a 
specimen kindly furnished me by Dr. Berens, this is especially well 
seen. It came from the glosso-epiglottic fossa. Apparently several 
contiguous microscopic lymph nodes embedded in the loose connective 
tissue were the seat of this method of cyst formation. In the drawing, 
at the larger end, may be seen a lymph node of which almost the entire 
calibre is taken up by the dilated lymph space, there being merely a 
rim of lymphoid tissue around the cavity. At the small end may be 

’ A Cyst of the Phai^'ngenl Bursa. Medical News, September 7, 1889. 

- Some Remarks on the Structure of (Edematous Nasal Polypi. New York Medical Journal, 
November 4, 1893. 

= A Cyst of the Nasopharynx and a Cyst of the Oropharynx. New York Medical Journal, 
1895. 

< Remarks on the Etiology of Nasal Polypi. Laryngoscope, 1899. 
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seen the beginning of another cyst which is forming in this manner, 
the encircling rim of the lymphoid tissue in this last case bemg rela- 
tively much larger than that of the cavity at the larger end. The case 
had no especially marked clinical history, except that of slight irrita- 
tion of the throat. . , n 

There is some tendency to confound these rare cysts with the equally 

rare cases of abscess of the lymphoid tissue, and these two again with 
the retention plugs found in the lacunse of the tonsil which have been 
sealed over in the process of inflammation. In the cases of true abscess. 


Fk!. 9. 



Showing at the larger end of the drawing a lymph node whose area is almost completely 
occupied by a cavity lined neither by epithelial nor endothelial cells, but connected directly 
with the lymphoid tissue, Avhile at the smaller end a similar cavity is observed with a thicker 
rim of lymphoid tissue. Photograph X 10 (retouched). 

zones of inflammation and colonies of cocci, presumably pathogenic, 
may be found in the neighboring lymphoid tissue which has not yet 
broken down into an abscess cavity. In the retention cysts of the 
lacunte we find either a complete coating of epithelium on the walls or 
a plainly recognizable remnant of it. In this specimen neither of these 
conditions are present and we have, I believe, a true lymphatic cyst. 

(cZ) EFFUSION OF SERUM INTO THE NASAL MUCOSA IN CORYZA. 

Besides the cases of dilated spaces within morbid growths which I 
have mentioned and which are properly designated as cysts, we have in 
acute coryza, especially when affecting the already cedematous mucosa 
of the nose, a dilatation of the lymph spaces due to the sudden and 
excessive exudation of serum from the bloodvessels into the stroma 
weakened in the processes of chronic inflammation. This is illustrated 
m the drawing Fig. 10, taken from a section of the mucosa of a middle 
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turbinated body removed during the period of a coryza when the nasal 
passages are most completely occluded. 

In a mucosa not too much altered by chronic inflammation there is 
still contractile power enough in the unstriped muscle fibres and in the 
elastic fibres of the stroma to temporarily drive out the blood during 
the attack from time to time, and, finally, on the subsidence of the 


Pig. ]0. 



The dilatation of a lymph space or the separation of the fibres of the stroma of the nasal 
mucosa b.v the eflusion of serum during the congesUve stage of a severe coryza. Dimeusions : 
6x3 mm. Camera luclda X 10. 

coryza to permanently squeeze out or cause the absorption of the serum. 
In a mucosa badly damaged as to the contractile energy of these elastic 
and muscle fibres, this ability of the mucosa to regain its normal volume 
temporarily and permanently is weakened_, or has entirely disappeared 
in exact proportion to the amout of damage done by the previous long- 
standing chronic inflammation. 
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Applied Surgical Anatomy Regionally Presented, fob the Use of 
Students and Practitioners of Medicine. By George Woolsey, 
A.B., M.D., Professor of Anatomy and Clinical Surgery in tlie Cornell 
University Medical College ; Surgeon to Bellevue Hospital, etc. Octavo, 
511 pages, with 125 illustrations, including 59 full-page insert plates in 
black and colors. Philadelphia and New York: Lea Brothers & Co., 
1902. 

A. CAREFUL examination of Dr. Woolsey’s new book makes one feel 
that he has made an addition to medical literature of genuine value. 
Not that there is anything particularly new in surgical anatomy, and 
not that the author has more than kept pace with the advances of 
operative surgery, but it is a happy union of fact and practice, the 
latter based upon the former, which brings into^ distinct view the 
enhanced advantage that can be taken of this combination. The book 
bristles with good advice about many minor as well as more important 
essentials, and it is withal so entertainingly written 'that such advice is 
made to appear doubly welcome. 

To speak more definitely of particular portions, we are tempted to 
criticise the rather meagre details which are given under the head of 
localization of cerebral functions. Surely a surgeon like the author 
might have described the method of Chiene, or the cyrtometer of Wil- 
son, without stepping aside from his expressed intention, inasmuch as 
other and perhaps less simple methods of locating the principal fissures 
are given. An excellent instance of the applied anatomical method of 
diagnosis is afforded by the description of facial paralysis under the 
head of nerves of the head and neck. Mention is made of the anterior 
method of attack upon Meckel’s ganglion, but not of the approach after 
lifting the zygoma. In the description of the nasopharynx, the ana- 
tomical arrangement of its adenoid tissue is briefly.given, but the author 
has omitted to call attention to the fact that originally it forms a perfect 
collar of lymphoid tissue around the neck of an embryonic canal. He 
has made the same omission, by the way, in describing the appendix, 
whose origin from the cajcum is similarly arranged. These facts are of 
importance, because such tissue is extremely prone to succumb easily to 
infectious processes, which will explain the local disaster often seen in the 
throat and about the appendix. 

His description of the^ cervical sympathetics is brief and not so full 
as one might wish, especially in view of the growing importance attach- 
ing to these nerve trunks and ganglia, in view of possible surgical attack 
upon them for at least three more or less common conditions. The 
writer does not like to complain of omissions, and yet he regards this 
book so highly that he would like to see it so complete and perfect in 

VOL. 125, NO. G.— JUNE, 1903. 71 
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all its parts tLat one need not refer to any other work upon its general 
subject. 

The description of the cervical fascia;, their various jdanes and' com- 
partments, is excellent and of great practical importance. When de- 
scribing the branchial arches the author speaks of the first as formino- 
the upper jaw, whidi is not our understanding of the erabrjmlogy of the 
jaw. In his description of the thorax and of the roots of the lungs 
we would have been glad to see more space given to Bryant’s well- 
devised and well-described operation for their exposure from behind, of 
which the reader would get no adequate idea from this source. So, too, 
in dealing with the heart, the author speaks of wounds of its v.arious 
parts and of the possibility of their treatment by operation, but gives 
no description of any method by which the heart c.an be exposed for the 
purpose. Considering the richness of his advice in most other instances, 
this would appear to be a distinct omission. In speaking of the abdo- 
men, a section of great value is that dealing with “ Operations and 
Incisions,” and here the author is as full as could be desired. This is 
true also of hernia operations, where the question is asked. How are we 
to recognize the different hernial layers? and then answered in a very 
satisfactory way ; the author replying that it is neither necessary nor 
always possible to distinguish all of them, but showing how those which 
are distinct can be identified. In the surgical anatomy of the lumbar 
region are found some excellent data concerning psoas and iliac ab- 
scesses; it being shown tliat there are at least two well-marked forms of 
the latter. 

As would be expected, the anatomy and the relations of the appendix 
are well discussed with tlie single exception above noted. An examjde 
of the minuteness with which particular points are treated may be 
found in the paragraph devoted to the nerves of the liver, where is fur- 
nished an explanation for the occurrence of pain over the right 
shoulder in certain cases of hepatic disease. The section on the pan- 
creas is disappointingly short. Surely, its surgery has now attained 
sufficient importance to justify a more complete description of the meth- 
ods of approach and of affecting posterior drainage. He who would 
acquaint himself with this subject would turn in vain to this work for 
that which he should find there. The explanation of retroperitoneal 
hernia is very good and more succinct than can be found in the same 
space in any other work with which we are familiar. 

And so one might go through this book, finding no fault except hei’e 
and there where it fails to contain something which the reader might 
expect to find in it ; but it is a book of remarkable merit, showing not 
merely a large amount of research, but the happy faculty of giving to 
each anatomical fact its value when applied in practice. The work is 
sufficiently though not luxuriously illustrated. 

Most of the illustrations have been furnished by French works more 
or less familiar to American students. They are probably just as good 
as any which might have been made from original sources ; they seem, 
however, to detract from the distinctly American character of the 
work. We are pleased to see that Dr. Woolsey has abandoned the old 
expression lymph glands, and adopted the only term which should ever 
be used — i. e., lymph nodes. The term gland applied to these structures 
has always been misleading, and implies a primary conception of their 
function which is quite inaccurate. 
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•The value of the work could be much enhanced by a more eomplete 
index. For instance, we find on Plate IX., p. 124 an allusion to the 
glands of Webber and Blandin, of which we fail to find any description 
in the text, and to which there is no reference in the index. If they 
are worthy of mention in the plate they certainly deserve some allusion 
elsewhere. In spite of these trifling failures or faults, the mention oi 
which might almost be considered captious criticism, we have formed a 
very high estimate of the value of the work, which we belipe to be of 
very great value alike to general practitioners and to specialists. 

B. I . 


A Guide to the Practical Examination oe Urine, eor the Use oe 
P ucYBiciANS AND STUDENTS. By JAMES TYSON, M.D. Tenth edition, 
revised and corrected, with a colored plate and wood engravings. Phila- 
delphia: P. Blakiaton’s Son & Co., 1902. 

The present is the tenth edition of this excellent little manual, and, 
although new matter has been added, the book has been so revised that 
its size is not greatly altered. The introduction treats of the technique 
of urine examination and the general physical and chemical characters 
of urine. The necessary apparatus for these determinations is described, 
and all the important chemical tests, together with the reagents used, 
clearly and concisely given. Part II. deals with the urinary sediments. 
The text is fully illustrated by woodcuts, both organized and unorgan- 
ized sediments being adequately pictured. In Part III. methods for the 
determination of urinary calculi are given, and in an appendix most 
useful tables are added for reducing the metric system into the English, 
and' vice versa. Altogether, the book forms a most excellent guide to 
the subject of urinalysis, and is especially adapted to those wishing a 
practical knowledge of urine examination from a clinical standpoint. 

W. T. L; 


The Elements oe , Bacteriological Technique: A Laboratory 
Guide for the Medical, Dental, and Technical Student. By 
J. W. H. Eyre, M.D., F.E..S. Edin., with 170 illustrations. Philadelphia 
and London : W. B, Saunders & Co., 1902. 

With the general adoption of bacteriological investigation as an aid 
to diagnosis in clinical medicine, and the widespread use of bacteriology 
in various branches of industry, there results a definite need for a book 
devoted exclusively to the technique of this side of scientific work. The 
present book is not especially intended for the student of medicine, but 
deals with the methods of bacteriological investigation from a much 
broader aspect than is to be found in the usual text-books on pathological 
technique. Indeed, only a very small portion of the volume is allotted 
to the study of pathogenic bacteria, and thus the work is adapted for 
use in the dairy or brewery as well as in the pathological laboratory, 
ihe first portion includes detailed descriptions of the necessary glass 
apparatus, microscopes, incubators, the principles of sterilization, and 
gGMral examination of bacteria and other micro-fungi. 

Bacterial stains and the preparation of nutrient media are fully 
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recounted, and one chapter is devoted to the identification of bacteria, 
including both physiological and chemical examinations. A classifica- 
tion of fungi, with a description of the anatomy and physiology of the 
schizomycetes, is a useful addition. At times the description of appar- 
atus and their use impresses one as being unnecessarily detailed, although 
this is scarcely a fault in a book dealing with the elements of a subject. 
On the other hand, the portion devoted to the study of the pathogenic 
bacteria only suggests certain lines of investigation, and would be of 
little avail to one unfamiliar with the subject. 

It is also to he regretted that some of the special media recently 
devised for the identification of the typhoid bacillus have been omitted, 
especially since the separation of the colon bacillus from the typhoid 
bacillus is dwelt on at some length in the chapter on Water-examina- 
tion. Altogether the book is valuable, since it comprises the standard 
and most useful method of general bacteriological investigations. The 
volume numbers something over 350 pages, and contains numerous cuts 
which amply illustrate the text. W. T. L. 


ANnniTOXG ZOR DiAGXOSR UNO THERAPIE per KEHLKOPH', Nasex-, 
und'Ohrenkrankhkitex. Vorlesungen gebnlten in Fortbilclungscursen 
ffir practiscbe Aerzte, von Dr. Richard Kayser, in Breslau. Berlin: 
Verlag Von S. Karger, 1903. 

This little book of 170 pages is one of the most practical guides to 
diagnosis and treatment of the more ordinary pathological conditions 
met with in the nose, throat, and ear which it has been our pleasure to 
read. It is intended for the use of the student, the general practi- 
tioner, and the beginner in the specialties with which it deals, and 
within these limits it is a very complete exposition of them. Its author 
is to be congratulated upon the wisdom with which he has pointed out 
those conditions which may he properly treated by the tyro as distin- 
guished from those which require special skill in their management. 
The illustrations are well chosen, accurate, and graphic. F. E. P. 


The Mattison Method in Morphinism. By T. B. Mattison, M.D., 

Medical Director, Brooklyn Home for Narcotic Inebriates. Pp. vi., 40. 

New York: E. B. Treat & Co., 1902. 

A physician who can sum up the results of thirty years’ experience 
in less than forty pages should attract our attention. In this little book 
he presents a modern and humane treatment of the morphine disease, 
consisting in preliminary sedation by sodium bromide, rapid deprivation 
of the drug, meeting the reflex symptoms mainly with codeine, com- 
bating the insomnia by trional, and making use of various agencies for 
the relief of disquieting symptoms. The book is a strong plea for 
humane treatment, safeguarded against deception and likelihood of 
relapse, written in a popular style ; also, at the same time, sufficiently 
explicit for the practitioner having the facilities to successfully follow. 

^ R. W. W. 
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Metabolism in Albuminuria. —Emerson {The Johns Eophins Hospital Re- 
ports, vol. X. p. 823) has made a very careful study of the disturbances of meta- 
bolism in a preliminary series of ten cases of nephritis in the medical wards 
of the Johns Hophins Hospital. The work was undertaken with the view 
of determining, if possible, some of the influences governing the amount of 
albumin in the urine of these cases. The albumin and.nitrogen excretion in 
the urine were specially studied. The former, was estimated gravimetrically, 
and the latter by the Kjeldahl method. Some of the cases are illustrated by 
charts, indicating the curves representing the total urine, albumin, nitrogen, 
and temperature lines. His conclusions, with some additional details, are as 
follows ; 

1. The percentage of albumin is the best index for the course of a case of 
albuminuria. 

2. In many cases of chronic nephritis there is an acute process in progress, 
and it is this latter which governs the course of the disease. Variations in 
the course of this acute process are shown by (a) increase in albumin per cent.; 
(6) slight rises in temperature, 

3, The effect of various diets, therapeutic measures, muscular work, etc., 
on the albuminuria is often produced by their effect on this acute process. 

4, lu governing the diet in nephritis, slight rises in temperature should be 
taken as evidence that the diet is nnsuited to the case. 

6. While the acute process is active, milk is the best diet ; not too m.uch, 
and properly diluted. After the acute process has subsided, the patient may 
even benefit from additions of bread and butter, rice, fruit, or .even, later, of 
meat. 

6. If the day and night urines he studied separately, it was found that (a) 
the line of water excretion for the day is practically parallel to that of the 
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night ; but the changes in the night preceding gives the curves the appear- 
ance of being the reverse of each other; [b) the albumin per cent, of day 
urine is practically always above that of the night; (c) in the night urine the 
albumin and nitrogen lines are practically parallel, showing some definite re- 
lation between the excretion of these, and the percentage of each varies 
inversely as the amount of urine to a certain degree. 

Under normal conditions the kidneys, as well as the other organs, rest 
somewh.at during the night. Quincke, Iljisch, and Laspeyres drew attention 
to some interesting ch.anges occurring in dise-^se. Iljisch found that in liver, 
kidney, and heart dise.nses which produce oedema, the urine voided per hour 
during the night contains more solids and is greater in amount than that 
during the day. In renal diseases, even though no oedema be present, the 
above is true. Laspeyres studied this point in a good many heart, renal, and 
other diseases. It was confirmed in certain cases of nephritis. He found it 
true in certain cases with cardiac or arterial [disease, and in acute nephritis 
or chronic parenchymatous nephritis without heart lesion, the normal ratio 
obtained. He considers, therefore, that this .abnormal ratio depends on the 
organic circulatory disease, and not on the renal condition alone. His expla- 
nation is essentially that of Quincke’s, that during the night the kidneys have 
a chance to e.xcrete the fluid of which during the day the tissues could not 
rid themselves owing to the circulatory disturbances. 

On the Micrococcus of Acute Rheumatism.— B. W. Ainley Waekek 
(T/ie Practitioner, February, 1903, p. 185) advances bacteriologic.al evidence 
which, with that of other investigators previously published, tends to strongly 
support the view that there is a specific organism that causes rheumatic fever. 

Of the various organisms that have been isolated in cases of rheumatic 
fever, staphjdococci and streptococci were the ones th.at were most frequently 
isolated by the earliest investigators. Achalme isolated a bacillus which 
gave positive results in experiments on animals. Recently much attention 
has been directed to an organism which was described by A 2 )ert and Triboulet 
in 1898, but which is, possibly, identic.al with that isolated by Popofl’ in 1887. 
Poynton and Paine have, up to the present time, obtained this diplococcus, 
as they prefer to consider it, from eighteen cases of acute rheumatism, and 
have by its inoculation into animals produced polyarthritis, pericarditis, 
myocarditis, endocarditis, pleurisy, nodule-formation, fungating endocarditis 
with visceral infarctions, and probably chorea. Fritz Meyer has supported 
their results in Germany. Poynton and Paine regarded this organism as 
the specific cause of acute rheumatism, and called it the diplococcus rheu- 
maticus. 

Walker and Beaton took up the bacteriological investigation of rheumatic 
fever, and they have come to the conclusion previously expressed by Poynton 
and Payne, that a particular micro-organism, and no other, is constantly asso- 
ciated with acute rheumatic lesions. They have isolated this micro-organism 
in fifteen rheumatic patients. These comprised eight cases of acute rheuma- 
tism, three cases of chorea in children, and four of malignant endocarditis in 
rheumatic subjects. By inoculation of the organism into rabbits they have 
produced the following effects : acute septicDemia, pericarditis, endocarditis 
with beady vegetations, pleurisy, and monarthritis or polyarthritis. The 
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organism has been found in pure culture in the blood, in all the lesions, and 
in the urine of inoculated animals. Although Poynton and Paine admitted 
that their organism sometimes formed chains, yet they preferred to call it a 
diplococcus. Walker and Beaton, however, rather regard it as a foi'm of 
streptococcus, and suggest micrococcus rheumaticus as a more suitable name 
for it, 

■ Is rheumatism a manifestation of an attenuated streptococcus septicaemia, 
as Gustav Singer strongly holds, or is it due to a specific organism ? Walker 
and Beaton, while admitting that it has not yet been definitely established, 
support the latter view. Specificity, they say, can only be established by the 
eventual discovery of some characteristic difference, either in the micro- 
organism or its products, sufficient to distinguish it with certainty from the 
other members of the “ streptococcus ” group. They have found some proof 
to support the view that the organism is a specific one. Marmorek claimed 
to have proved the identity of all streptococci in man — with the possible ex- 
ception of that of scarlet fever — by the observation that they all refuse to 
grow in filtered culture-fluid in which streptococcus has been previously 
grown and filtered out, although other organisms can grow in such media. 
Walker and Beaton tested two cultures of their micrococcus rheu- 
maticus by the application of this method, and found abundant growth oc- 
curring in the inoculated fluids. They feel that the bacteriological study of 
rheumatic fever has now reached the stage when some hope of securing a 
curative serum may reasonably hold out. 
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On Four Gases of Perforating Gastric Ulcer, of -which Three Recovered. 
— Joxp {British Medical Journal, November 29, 1902), after reporting his 
cases in detail, states that the first case was as simple as the second was 
complex. A fairly movable ulcer, localized extravasation, and immediate 
operation were enough to ensure success. The second case, which died, was 
under chloroform for fifty minutes in consequence of adhesions which had 
to he separated and the involvement of the cardiac end, the fixation of 
which rendered suturing a matter of considerable difficulty. This patient 
died on the fourteenth day after the operation, and at the autopsy a large 
abscess cavity w.as found near the po.sterior portion of the under surface of 



1102 


PBOGBESS OF MEDICAL, SCIENCE. 


the diaphragm. There was a perforation through the diaphragm and into 
the left lung. Further examination showed the ulcer to be completely 
healed. Both the last cases were very encouraging, the third inasmuch as 
operation was not performed until fourteen hours after the rupture had oc- 
curred. Although leakage had occurred in the last case, the stomach con- 
tents did not a^jpear to be of a very irritating kind. A suhiihrenic abscess 
is often found in those cases where the perforation is of the anterior wall of 
the stomach, and this may be accounted for in either one of two ways : 1. By 
direct trickling of septic material through the foramen of Winston. 2. By 
lymphatic absorption. In regard to operative technique, it is well in all 
cases, to scrape the surfaces and edges of the ulcer, and when practical to 
use a purse-string suture as a preliminary measure. This can be done in a 
few seconds and all extravasation stopped while the final occlusion is com- 
pleted. Dry dabs should supersede irrigation, which serves to dilute, dissem- 
inate, and make more soluble the toxic contents. As Turner has suggested, 
one can easily infect the lesser peritone.al cavity by irrigation of the greater. 
Tobin has stated that no case of perforated gastric ulcer should be removed 
from where the union has occurred, for any motion simply aids in the escape 
of the stomach contents into the peritoneal cavity. 


Operations for Gastric Ulcer, Acute and Chronic.— Parker (Srithh 
Medical Journal, November 29, 1902) states that lie operated on five cases of 
chronic ulceration with sudden perforation, with the result that four made a 
complete recovery, and one died thirteen and one-half hours after operation. 
In a second series of four cases of chronic ulceration with slow perforation, 
or, in other words, when the chronic ulceration was attended with a destruc- 
tive process, but without extravasation, two died and two recovered. In the 
fatal cases the stitches in each case gave way on the fifth day after the opera- 
tion. In one case exhaustion was the cause of death, while in the other it 
was due to a purulent peritonitis. 

A Clinical Lecture on Some Cases Simulating Acute Appendicitis. — 
Barker {British Medical Journal, February 28, 1903) states that the condi- 
tions closely simulating appendicitis are: (1) ruptured pyosalpinx; (2) 
ovarian cyst strangled by twisted pedicle; (3) twist and strangulation of 
omentum; (4) perforated gastric ulcer; (5) retrocrecal hernia; (6) broken- 
down caseating glands ; (7) ileoca3cal cancer, with abscess ; (8) hrematoma of 
broad ligament; (9) reduction of heznia en masse; (10) intussusception. 
Ovarian cyst, strangled by a twisted pedicle, m.ay present typical symptoms 
of the acute form of appendicitis. In fact, in two such cases under the 
author’s care the correct diagnosis was only made after the abdomen was 
opened. In a recent case of twist and strangulation of the omentum the 
patient gave a history and presented symptoms wonderfully like those of 
acute appendicitis — onset, with sudden pain in the right groin, vomiting, 
abdominal distention, a tender lump above Poupart’s ligament, and elevation 
of temperature. The diagnosis was only made on operation, which exposed 
the real cause of the trouble. In one case a perforated gastric ulcer g.ave 
the symptoms of appendicitis : Sudden onset of pain in the right iliac fossa, 
which later became general throughout the abdomen. Tenderness and 
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rigidity of the abdominal walls, slight absence of resonpce in the right 
flank, vomiting, and a rise of temperature to 100° F. There was no shock. 
The patient also had a reducible right inguinal hernia, which she bad 
reduced on getting into bed, and the first thought was that it had gone back 
en masse, but there were no definite symptoms. Laparotomy settled the 
diagnosis, and the patient made a rapid recovery. In one case a retrocsecal 
hernia closely simulated appendicitis, but the operation showed a gangrenous 
intestine and general peritonitis, which was soon followed by death. Broken- 
down caseating glands in the right iliac fossa simulating a subacute aj)pen- 
dicitis is not an uncommon condition. In one such case the temperature 
was up and down; there w’as a diffused swelling in the right iliac fossa, 
which was not very painful. On operation a chain of caseating glands run- 
ning from the ctecum through the mesentery was found and removed and 
the patient recovered. Although ileocsecal carcinoma with abscess is an 
uncommon condition in one case of the author's, there was a ring of cancer 
in the valve, a perforation and resulting abscess, and so all the symptoms of 
appendicitis. More rarely hteraatoma of the broad ligament, reduction of a 
hernia en masse, and intussusception may simulate appendicitis, but in the 
last condition the diflerential diagnosis should be comparatively easy. 


Hydatid Costal Cysts. — Geraud and Mignot {Revue de Chir., No. 1, 
1903), after reporting in detail the results of operation in one case, state that 
the hydatid cysts of bpne during a long period of their evolution are of 
small size and remain latent. It is not the same when they have destroyed 
a portion of the bone or have extended to the outside. They then present 
two important symptoms : the spontaneous breaking of the tumor and swell- 
ing. This breaking is the result of any insignificant traumatism during any 
sudden movement, and is often the first symptom revealing the presence of 
the hydatid disease. More frequently, however, it is the swelling which first 
attracts the attention. This swelling is smooth, hard, or of unequal consist- 
ence, often giving the sensation of parchment crepitation ; soft, depressible, 
presenting rarely the special fremitus, when the hydatids have extended out 
of the bone and are spread throughout the neighboring soft tissues. Occa- 
sionally this tumor is reducible in the interior of the bone; occasionally also 
when compressed alternately by both hands the two extremities often may 
give to the contents a movement of coming and going, due to the passage of 
the mass under a point of bone, as was noticed in the author’s case. As the 
tumor grows it encroaches upon the skin, which is susceptible of being 
infected, and then abscess formation, which either opens spontaneously or 
demands an incision for its relief. These infections are very serious and 
perhaps fatal, and are often the result of an infection developing in a bone 
affected with cystic degeneration. The phenomena due to the compression 
of the nerve trunks of the brain or the cord may add to the symptoms those 
of neuralgia, paraplegia, or the symptoms of a brain tumor, but they present 
no special characteristics other than those appertaining to all tumors of the 
bones, the brain, or the spine. One very rarely makes the diagnosis of hy- 
datid bone cyst, and more often the condition is unperceived until the spon- 
taneous fracture of the affected hone attracts the attention. Then one should 
also think that the spontaneous fracture may be due to tabes, gummatous 
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osteomyelitis, or sarcoma. The fr.acturo due to tabes is so recognized by the 
other signs of this condition, the gummatous osteomyelitis by the history of 
syphilis, the osteocopic pains, and, contrary to the hydatid disease, recovery 
will follow immobilization, the sarcoma develops rapidly, is accompanied by 
local heat, by a subcutaneous network of veins more developed than on the 
opposite side, and sometimes by the movement of pulsation when the tumor 
is very vascular. Outside of this accident the affection is marked by a swell- 
ing of slow and torpid evolution, and should be differentiated from osteo- 
sarcoma, and, above all, from tubercular osteitis, which present a clinical 
picture closely resembling that of the hydatid cj'st of bone. However, the 
tension of the tumor produced by the first affection is much less than that 
of the second, which gives the sensation of a very stiff and resistant packet. 
It is certain that the diagnosis is very difficult, and that one is more apt to 
make the diagnosis of a cold tubercular abscess than that of hydatid cyst 
The best method of diagnosis is by capillary puncture or incision, which has 
the advantage of being provided for at the first for a radical operation. The 
treatment is surgical, for the indication is to remove all of the .hydatid ves- 
icles without their bre.aking, and so prevent a secondary infection. One 
difficulty that may present itself is the difficulty of evacuation in those cases 
where the medullary canal of a long. bone or the body of a vertebra is in- 
volved. In order to facilitate this search and so absolutely clear out the 
region infected with the vesicles, it is necessary to make a long incision and 
then trephine the affected bone and then to hollow out until healthy bone is 
reached. All the infected bone should be removed either with a gouge or a 
curette, and then the resulting cavity thoroughly sponged out with salt solu- 
tion and sterile pads. The deiJression which results from this loss of sub- 
stance should be drained, and if suppuration has t.aken place in the cysts 
the wound should be left freely open, as after trephining for osteomyelitis. 
In the case of hydatid cysts which develop in a rib, the indic.ation is to do 
a partial resection of the bone, as was done in the author’s case, care being 
taken to go wide of the area of disease. If one does not resect enough, one 
invites a return of the condition. The same operative measures are indicated 
for the lesions of the bones of the members, lesions which otherwise neces- 
sitate amputation, particularly in the case of the lower limb. 

A Simple Method of Operating on Piles. — JIitohel,!. {British Medical 
Journal, February 28, 1903) states that he has used this method with success 
during the past four years. The technique consists in dilat.ation of the 
sphinctei', which will bring the piles fully into view, and then the mucous 
membrane is sponged with a 1 : 1000 solution of bichloride of mercury. 
A pile is then clamped in a long, narrow-bladed forceps, such as Kocher’s 
artery forceps. The redundant mucous membrane and pile are cut aw.ay 
with scissors. A curved needle, threaded with catgut that has been hardened 
in formalin, is then inserted immediately .above the clamp and the end 
of the catgut secured by a knot. A continuous suture is rapidly applied 
around the clamp, which is then withdrawn and the suture tightened, le.av- 
ing a vertical line of continuous suture within the rectum. Each pile is 
similarly treated in turn. The advantages of this method are its rapidity 
and the lack of bleeding. The suture being continuous is an efficient liremo- 
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static. After the forceps are ■^'itlldra^Yn it cannot possibly slip, so there is 
no danger of secondary hemorrhage ; no raw surfaces being left^ the bowels 
are encouraged to act regularly from the first. As a rule, patients aie able 
to be up in about a week. The catgut, being absorbed in eight or ten days, 
does not require removal. 
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Intravascular Antisepsis,— D b. J. M. Fortesqhe-BrickdaijE gives the 
results of a number of experiments conducted at the Jenner Institute of 
Preventive Medicine. In planning the experiments he had two objects in 
view: first, to test the toxicity of various antiseptics when injected into the 
veins of rabbits, and, second, to discover if any of them exerted any influ- 
ence on the course of an artificially induced septicoemia. In the first series 
the following substances were chosen : mercury percbloride, mercury oxy- 
cyaiiide, formaldehyde, chinosol, a mixture of formaldehyde and chinosol, 
protargol, and sodium taurocholate. The conclusions he drew from this 
series of experiments were : (1) mercury percbloride, mercury oxycyanide, 
and protargol cannot be injected intravenously into rabbits in sufiicient 
strength to produce an antiseptic efiect lasting over several days ; (2) that a 
mixture of chinosol and formaldehyde is too toxic, even in minute doses, 
to be of use for practical purposes ; (3) that chinosol or formaldehyde 
can be injected intravenously so as to produce a solution which would 
have an inhibitory action in vitro; (4) that sodium taurocholate can be 
injected in small doses, but the toxic effects manifest themselves after 
a few daj's. In the second scries made to determine the effect of these 
antiseptic solutions on anthrax infection, the following conclusions were 
drawn by the author: (1) that nabbits injected daily with non-toxic 
doses of merairy oxycy.anide, formaldehyde, chinosol, protargol, or 
mercury percbloride are not thereby protected from the usual effects 
of previous inoculations of virulent anthrax; and (2) that chinosol and for- 
maldehyde in large doses so depress rabbits infected with pneumococcus that 
they die sooner than untreated animals. He concludes that at the present 
time there is no experimental evidence which would warrant the assumption 
that the course of septicmmia in animals can he influenced favorably by the 
intravenous injection of antiseptic substances, and that the only result to be 
obtained by pressing such treatment beyond the maximum non-toxic dose is 
to hasten the death of the .animal.— 77ie iMncet, 1903, No. 4141, p, 98. 
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The Treatment of Tsrphoid Fever hy Acetozone,— Dr. F. G. Haerib 
has tried this remedj- in 128 instances of typhoid fever in the Cook County 
Hospital, taking advantage of a recent epidemic of typhoid, during whicli 
at least 600 patients with typhoid fever were admitted to the wards between 
July 1 and November 1, 1902. The cases were not selected ones and special 
wards were set apart for giving the acetozone treatment. As is well known, 
acetozone was first prepared by Novy, and its action is similar to that of 
hydrogen dioxide, save that it gives off more active oxygen than the former 
compound ; but while giving off more active oxygen, it does not do so with 
the same violence and rapidity as is observed with hydrogen dioxide. This 
drug was administered in solution which contained 12 to 15 grains of the 
powdered acetozone to a quart of hot water. This is placed in a bottle which 
is stoppered and vigorously sh.aken from three to five minutes. It is then set 
aside to cool, and is kept in the form of onc-half-gallon bottles in a refrigera- 
tor. The solution is used to replace water and all other liquids except milk, 
which is practically the entire food used during the persistence of the fever. 
The patients are urged to drink it ad libiium. Moreover, G-ounce doses ol 
this solution are given every four to six hours during the course of the fever. 
Apart from small doses of sodium phosphate or potassium sulphate to move 
the bowels, this was the only medication. Temperatures above 102° F. were 
treated by sponging with cold water. In conclusion, the author stated that 
many patients were given acetozone very irregularly on account of several 
contributory causes : dislike of the taste and odor of the solution ; resistance 
of ignorant patients ; lack of assistance on the part of overworked attendants, 
due to the crowded wards caused by the epidemic. Those patients who are 
given the drug early, often, and regularly show the best results of this treat- 
ment. What Virchow calls the “ brutal force of figures ” cannot but con- 
vince anyone but that acetozone lowers the temperature, shortens the dura- 
tion of the fever, and lessens its toxic symptoms more than our better known 
treatments. From the information g.ained in watching this series of 128 in- 
stances of typhoid fever, he believes that where patients can be seen during 
the first week of the illness and given large amounts of acetozone solution 
regularly and often, assisted by a gentle laxative, the temperature will return 
to the normal in from ten to twelve Therapeutic Gazette, 1903, No. 3, 

p. 145. 

Disodic-methyl-arsenate.— Dr. Thomas E. Fraser contributes a criti- 
cal paper on this new, much-lauded cacodylate. In a previous commu- 
nication he had said that the therapeutic effects of arsenic were caused bj' 
its pharmacological action, and if arsenic were united with other bodies so 
as to be incapable of producing any pharmacological action, or of inducing 
excessive quantities of toxic effects that represent an extreme degree of phar- 
macological action, it could no longer be capable of producing the therapeu- 
tic effects in the disease which are the recognized effects of arsenic. If, 
therefore, any compound of arsenic, such as the methyl-arsenates or cacody- 
lates, are found to be so inert that they may be administered without pro- 
ducing — in doses considerably above the minimum lethal of the ordinary 
active compounds of arsenic — any symptoms of the action of arsenic, it must 
be because the arsenic ion has been rendered inert, and probably because in 
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the inert compound the arsenic had formed so firm and stable a union with 
other ingredients of the compound that no dissociating influence to which it 
is subjected in the body is able to set free the active arsenic compound 
or ion from the combination. He showed that in the case of the cacodylates 
large and even enormous doses may he received by human beings with- 
out the manifestation of any toxic symptoms whatever, or of only slight 
toxic symptoms of arsenical poisoning. It was also shown that in several 
diseases in which the older arsenical compounds are administered with ad- 
vantage no therapeutic results assignable to arsenic were obtained j and, 
further, that when cacodylates are administered they pass through the body 
and are eliminated in such stable combination with organic bodies that they 
fail to react to the usual tests for arsenates, and fail to yield arsenium when 
subjected to the dissociating influence of Marsh’s process. Further experi- 
ence of the cacodylates has also shown that, especially when given in large 
doses by stomach administration, they frequently cause inconvenient effects, 
such as a disagreeably alliaceous odor of the breath and skin, gastric dis- 
orders, and even congestion of the kidneys, which have been attributed to 
cacodylic oxide, or binoxide, or to sulpho-cacodylates being generated in 
certain conditions. These bodies are organic compounds of arsenic and 
methyl, having a special and distinctive action, which, however, is not the 
action produced by the ordinary compounds of arsenic and well recognized 
as that of the arsenic ion in these compounds. To obviate these inconveni- 
ences, Gautier has recently introduced another organic compound of arsenic, 
disodic-methyl-arsenate, AsCHgOgNajHjO, as a substitute for the cacody- 
lates or di-methyl arsenates. He claims for this salt that while it is non- 
toxic, it possesses the therapeutic potency of arsenic, and that it has an 
advantage over cacodylates in so far that it may be used not only by subcuta- 
neous or intramuscular injection, but also by stomach administration, without 
producing the inconveniences or disorders produced by the generation of 
minute quantities of cacodyloxide or binoxide. To prevent confusion from 
the similarity of the chemical names of these two and other methyl com- 
pounds, Gautier has introduced the name arrhenal for the disodic-methyl- 
arsenate. This arrhenal is a colorless, crystalline salt, easily dissolved by 
water and alcohol, non-hygroscopic, and alkaline in taste and reaction. 
Silver nitrate causes a white and not a yellow or brick-i'ed precipitate in its 
solutions, thus failing to produce the reaction of an arsenate or arsenite, 
although it contains 34.5 per cent, of its weight of arsenium, representing 
45.5 per cent, of arsenious acid. It is given in doses varying from 3 grains to 
0.38 grain daily. It is claimed to have produced good results in tuberculosis, 
bronchitis, chorea, syphilis, anasmia and pernicious anmmia, adenitis, leu- 
kfemia, influenza, and the vomiting of pregnancy, and it is even stated to have 
established for itself the position of being the most efiicient of all remedies 
foi mal.aria. The enthusiastic praise of this recently introduced organic 
preparation of so-called latent arsenic, and the diversity of results in its ther- 
apeutic .applications, .appear to justify an examination similar to th.at which 
had previously been made of cacodylates. The general results of the opera- 
tions that have been brought forward are, that the much-praised disodic- 
me^iyl-arsenate, or arrhenal, though containing much arsenic, is practically 
an inert substance; that, even in enormous quantities, it is incapable of pro- 
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ducing the well-defined pharmacological action and the well-recognized toxic 
effects of the arsenic ion ; and that, as might in that case confidently he 
antieipated, it is also incapable of exerting the remedial or therapeutic 
influences which arc those of the older and commonly-used compounds of 
arsenic. — The Scottish Medical and Surgical Journal, 1903, vol. xii. p. 193. 
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Bossi’s Dilator and Eclampsia. — In the British ])[cdical Journal, Fehruarj’^ 
21, 1903, BalIjANTYNE reports three cases of eclampsia in which he used 
Bossi’s dilator with great satisfaction. 

His first case was that of a primipara, aged twenty-three years, in whom 
there was posterior rotation of the occiput with a large child. Dilatation 
was obtained in twenty minutes, followed by craniotomy. The mother made 
an uninterrupted recovery, and the instrument worked with great satisfac- 
tion. His second case was that of a woman in her fourth labor, the os being 
partly dilated, hut labor completely arrested. Dilatation required half an 
liour in this case, followed by the use of forceps, mother and child making a 
good recovery. His third patient was a primipara, aged twenty-four years, 
six and a half months advanced in pregnancy, with very rigid cervix, the os 
very little open. Dilatation in thirty-five minutes was brought to a little 
over three inches in diameter. He reports no serious injury following the 
use of this instrument. 

Zangemeister {Centralblatt /Ur Ggnahologie, No. 4, 1903) reviews the ques- 
tion of the use of Bossi’s dilator in eclampsia, and also the various modifi- 
cations of this instrument which have been made. He believes that great 
danger of extensive laceration accompanies the use of this instrument. 
Pemonally he has used the original instrument of Bossi, and has taken every 
precaution to dilate the cervix slowly to avoid laceration. In a fatal case of 
eclampsia he had the opportunity of examining the uterus, and found two 
long lacerations of the cervix extending to the peritoneum. He was sur- 
prised to find how little force was necessary to lurn the dilating mechanism, 
but he considers this one of the dangerous things about the instrument. 
He points to the danger of septic infection following laceration of the 
cervix, in addition to hemorrhage. Personally he much prefers the use of 
elastic dilators. 


Hyperpyrexia with Thrombosis of the Inferior Vena Cava.— Fother- 
GILL {British Medical Journal, March 7, 1903) reports the case of a patient 
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delivered by a midwife who bad bigb fever. Eetention of tbe placenta Tiad 
occurred with infection. A temperature of 111.2° F. was observed, reduced 
somewhat by hot sponging. Immediately after this thrombosis of the right 
femoral vein followed, and immediately the same condition in tbe lelt 
femoral vein. There were repeated chills, with great changes in tempera- 
ture. There was no sign of suppuration or embolus in any other organ. 
Death ensued from csdema of the lungs. On autopsy the inferior vena cava 
and its tributaries were filled with ante-mortem clot from the heart down- 
ward. 


Laceration of the Vagina during Labor. — K aufman contributes to the 
Archiv fur G unahohgie, Band 68, Heft 1, 1903, an extensive paper upon this 
subject, in which he has collected 82 cases of this complication of labor. 
But only a portion of these were available for statistical study, as many of 
them were imperfectly reported. 

Most of them occurred when the foetus presented by the vertex, next in 
frequency in transverse positions, and least often in breech presentations. 
In 78 cases, 49 happened in spontaneous labor. In .29, some violent efibrt at 
extraction had been made. The condition of the pelvis was reported in 58 
of these cases. In 38 the pelvis was said to be normal, and in 20 to have 
been contracted. In 3 cases myoma of the uterus was present as a compli- 
cation, and in 1 case a divided uterus, and in 1 scars were found in the 
vagina and adjacent tissue. Almost all of the patients were multiparse, as 
the accident happens very rarely in primiparous patients. In a few of these 
cases the children were of excessive size, although in most they were of 
ordinary development. In 68 cases the abdominal cavity was opened 
through the peritoneal sac. In 14 of these the intestine prolapsed, and in 1 
case an ovary and tube. In 29 of these cases the child made its way out of 
the uterus, in 26 into the abdominal cavity, and in 3 into the subperitoneal 
tissue. 

The placenta was found in 30 cases outside the uterus, in 27 cases in the 
abdominal cavity, and in 3 cases in the tissue beneath the peritoneum. 

As regards the method of delivery most apt to result in injury to the 
vagina, it was found that vereion and extraction was especially dangerous, 
next the forceps, next extraction only, while craniotomy was more apt to 
produce the accident than eventeration or decapitation. Three of these 
patients died undelivered. 

The treatment of the complication may be divided into those cases in 
which abdominal section, with or without extirpation of the uterus, was 
practised, and those cases in which the accident was treated by suture or 
tampon applied through the vagina. ' Treatment was selected in accordance 
with the extent of the laceration and the involvement of the uterus. When 
Urn uterus was. uninjured and the laceration can be reached from the vulva 
it was closed by suture ; and if the uterus was uninjured and the laceration 
could not well be reached, tampon and drainage with gauze was the method 
employed. 

The mortality was 3-5 per cent, in cases where both the uterus and vagina 
were injured, the most frequent cause of death being .septic infection, and 
next in order hemorrhage. ' 
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In cases where the vagina only was injured the mortality was 25 per cent. 
In these cases the mortality from bleeding was but 5 per cent., septic infec- 
tion playing the more important part. 

The symptoms of this accident depend entirely upon the extent of the 
laceration. A small rupture of the vagina during labor may give rise to no 
symptom, and may not be discovered until an examination is made after the 
birth of the child. Some have laid stress upon the contraction of the round 
ligaments and upon the suffering and anxiety of the patient. Uterine con- 
tractions are not always excessive in these cases, .and the patient may not 
complain of excessive suffering. The mortality from hemorrhage is consid- 
erable, and depends upon the extension of the laceration into the connective 
tissue about the uterus. 

In di.agnosing the condition, examination by the introduction of the entire 
hand is necessary to accurately localize the injury. 

So far as the prognosis is concerned, the mortality of rupture of the uterus 
as variously stated at present is from 60 to 73 per cent. The mortality of 
rupture of the vagina is much less, and may be reckoned at 25 per cent., as 
has been stated, in favorable and uncomplicated cases. 

The prognosis for the children is exceedingly bad in Ciises of v.aginal rup- 
ture. The placenta is .almost invari.ably prematurely separated in these 
cases, and as a consequence the foetus r.apidly perishes. The prognosis for 
the child is so bad that its interests must not be considered in selecting a 
method of treatment. 

In the treatment of these cases, if lacer.ation happens before the termina- 
tion of labor, the patient must be delivered ns r.apidly as possible, no atten- 
tion being paid to the life of the child ; hence, cr.aniotomy or any other 
method of delivery which will subject the mother to the least violence should 
be chosen. Perfor.ation of the after-coming head should be employed if the 
slightest difficulty arises in its delivery. Usually the forceps can he em- 
ployed to advantage when the head is presenting. 

Double Pregnancy in Double Uterus. — In the British Medical Journal, 
March 7, 1903, Hellier reports the c.ase of a patient, aged thirty-four 
years, who had had three normal labors previously. During the fourth preg- 
nancy the uterus was larger than usual. After normal labor spontaneous 
expulsion of a female child occurred by the usual mechanism, its placenta 
following. It was found that a second child w.as present, but the physician 
in attendance, on introducing his hand, found the uterus empty. A second 
os w.as discovered high in the pelvis, in front of and to the left of the first. 
A double uterus w.as present, and in this second half w.as a male child, 
which w.as delivered by podalic version. The partition between the two 
h.alves of the uterus was distinct and quite thick. 

Foetal Ascites. — E den reports a c.ase of this comparatively rare condition 
in the British Medical Journal, February 21, 1903. The patient was an un- 
married primipara, .aged eighteen years, in Labor with a footling presenta- 
tion. The pregnancy was about the end of the eighth month. Labor was 
very slow; the child died and became macerated. Efforts were made to 
deliver the foetus by traction upon the feet. Each traction brought away a 
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niece of the child until the attending physician could bring away «• 

On careful examination it was found that some pathological condition 
the abdomen of the foetus prevented its complete delivery. The abdomen 
was opened with scissors and several quarts of thin yellowish fluid escape ^ 
The child was then readily delivered. The placenta was adherent and had 
to be removed manually. , On examining the body of the fetus the peri- 
toneal cavity was enormously distended, and there were no peritoneal adhe- 
• sions. The bladder was distended moderately and the urethra was imper- 
vious . 
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OP NEW YOBK, 

ASSISTED BY 
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Progressive Peritonitis. — Kreeke {Zentmlblatt filr Gyndkologk, 1903, 
No. 7) calls attention to the fact that diffuse septic peritonitis in its early 
stage is more or less limited, so that, even when the peritoneal cavity seems 
to be filled with pus, there is a chance of saving the patient by operation, 
provided'tliat a fatal degree of absorption is not yet present. The limit is 
thirty-six hours. The writer has had successful cases ranging from five to 
twenty-eight hours after the onset of peritonitis. 

The pulse and temperature cannot be relied upon as positive indications 
of the severity of the initial infection; nor is tympanites a constant symp- 
tom ; in fact, the abdomen may be retracted, but extreme tenderness on pal- 
patioh is seldom absent. 

A free median incision should be made, with lateral incisions if necessary. 
Though irrigation and drainage are all-important, much depends upon the 
after-treatment of these cases. Nourishment by mouth is avoided until 
gas passes freel 5 ^ Enemata of saline solution relieve thirst, and the heart 
action is stimulated by intravenous infusion, from one to two pints being 
given every eight hours. Camphorated oil is a valuable stimulant. 

Lavage is indicated for the relief of obstinate vomiting. The bowels 
sbouUl be moved early with salines, administered hypodermically if neces- 
sary. ^ If intestinal paralysis cannot be overcome, it may be advisable to 
establish an artificial anus in the ascending colon. In one. of the writer’s 
cases the fistula closed spontaneously in six days. With the reappearance 
of fever new abscesses should be sought for and drained. 

In the discussion of this paper before the Munich Gynecological Society 

several speakers referred to the value of full doses of atropine in intestinal 
paralysis. 

[Tlie writer has always insisted that in the majority of the successful 
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cases of ccclioloiny for acute septic peritonitis the inflammation -was not 
diffuse, but was limited to the lower half of the abdominal cavity, and was 
not attended by the systemic infection which is invariably fatal. All cases 
of more than thirty-six hours’ standing are doubtless of this circumscribed 
character. The writer is .able to add a recent successful ctisc in which the 
operation was performed at the onset of the symi)toms, the only indications 
being, as the writer has stated, general abdominal tenderness and muscular 
rigidity, without elevation of temperature; in fact, the condition was sup- 
posed to be ruptured cctojiic. — II. C. C.] 


Phenomena foUo-mng Komoval of the Adnexa.— Wit.sciikl {Zcnlral- 
bht/ fur 1003, No. 7) tabulates 138 eases from the Strasburg 

Clinic, in which he notes the fact that there is a jnarked diminution in the 
post-operative disturbances following hysterectomy in eases in which the 
ovaries arc jweserved. Psychoses were absent. Menstrual molimina were 
noted more frequently in the latter cases. 

Sexual desire ]icrsistcd in over OO j)cr cent., whether the ovaries were 
removed or not, and there was no difference as regarded mental confusion. 

Adenoma Malignnm in a Young Woman.— U ruax {Zoiiralblaft Jib- 
Gynal-ologic, 1903, No. 7) reports the ease of a girl, aged twenty-one years, 
whose uterus was removed for obstinate hemorrhage. The writer refuses to 
admit that true adenoma of the uterus is ever a benign neoplasm. He be- 
lieves that the condition described as adenoma benignum is either glandular 
polypus or simple glandular cndomctriti.s. 

Eesults of Alexander’s Operation.— Wieoaxd {Zcniralbhit /Hr Gym- 
kologie, 1903, No. 7) reports thirty-two cases from the Griefswald Clinic, in 
which subsequent disturbances were noted in only five, such as vesical irri- 
tation, dysmenorrhcea, and pain in the cicatrices. Hernia occurred in a 
single instance ; twenty-three patients subsequently became pregnant, eleven 
being relieved spontaneously, one instnimentally, while seven women aborted. 
In seven cases (1) the ligaments were torn asunder while making traction 
upon them. 

Venous Stasis as a Cause of Eetro-uterine Hsematocele.— Burkle 
{Zeniralblatt /Hr Gynahologic, 1903, No. 7) believes that htematocele is due 
to general hyperffiinia more frequently than is usually supposed, as proved 
by fourteen autopsies at the Pathological Institute in Prague. He instances 
the case of a woman, with no history of previous pelvic trouble, who had a 
severe attack of pneumonia three weeks after her last menstrual period. 
She suddenly developed tympanites, associated with pain in the lower abdo- 
men, vomiting, diarrlima, vesical tenesmus, and feeble pulse. A swelling 
was felt in. Douglas’ pouch, which was incised per vaginam, and a quart of 
dark blood was evacuated. The pelvic organs were normal, and careful 
microscopic examination of the fluid and clotted blood showed no evidence 
of chorionic structures. The bacteriological examination was negative. 

The writer infers that the hemorrhage was a sort of “ compensatory or 
natural venesection.” 
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Sulijective Visual Sensations.— Urbantschitsch Therap. Wochen., 

1902. No. 45) made a series of experiments upon a large number of liealtby 
persons, hysterical and neurasthenic subjects excluded, upon subjective influ- 
ence on visual sensations. After prolonged flxation of a quiescent, narrow 
object (a window-sash or a line) the same appears to many persons to become 
crooked, to waver, or to oscillate. Cross-lines also appear to revolve about 
their point of intersection (deceptive movements). Individuals inclined to 
vertigo are especially apt to observe this phenomena in marked degrees. 
Fixed points also show similar movements — jumping, waving, swaying, 
oscillating, or revolving Such movements had already been noticed by 
Humboldt to affect the stars (stellar swayings). Exner explained this as 
being due to inexact localization of visual impressions. The occurrence of 
such deceptive movements is furthered by various stimuli (tactile, thermic, 
electric, acoustic), whereby a different movement — but as it seems constant 
for the same individual and the same stimulus — corresponds to different 
stimuli. Such movement, however, is not the same, even to the same stimu- 
lus for both eyes. It may thus happen that the movement ceases during 
binocular vision, and the point is quiescent ; whereas, in monocular vision 
the movements seem to take place in opposite directions for each eye sepa- 
rately, cancelling one another during binocular vision. The movements are 
called forth even by weak galvanic currents. 

While observing a black point many persons notice beside it a false image 
in the form of a dark disk, a semicircle, a square, etc. This image is nor- 
malh' quiescent. Upon application of the above-mentioned stimuli it is seen 
to move, changed in form, or perhaps observed only then, and that, too, in a 
manner characteristic of the particular stimulus, or even of the particular 
portion of the body which has been stimulated. Such appearances also arise 
while observing a white surface, if a stimulus is allowed to act upon the 
observer. Appearance and kind of stimulus stand, as it seems, in the same 
individual in a constant relation to one another. These appearances are not 
called forth, modified, or set in motion by actual tones, but rather through 
an acoustic after-sensation. They' may be different upon stimulation of the 
left auditory apparatus from that of the right. 

riicse subjective movements may be further modified by looking at the 
object through a colored glass. Upon observing colored lines coincidently 
with certain stimuli— c. y., a tone— .subjective images of characteristically 
colored lines appear ; for example, with deep notes the images are red ; with 
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high notes, green. Tlie form of these .subjective iinnges also depends upon 
the color of the surface upon wliich they .appear. Such an image, if it be 
looked at through two differently colored gl.asse.s (c. p., red before one eye, 
green before the otlier), becomes decidedly changed in color through some 
stimulus, c. (/., a tone, passing from red to green, showing a mixture of 
colors or colored sj)ot.s. If three difleicntly colored adjjicent fields are 
looked .at .and a stimulus is made to affect the body, a particular one of the 
fields, according to the nature of the stimulus — c. p., the pitch of the tone — 
enlarges, contracts, or even disappears. The color of optical aftcr-im.ages is 
also changed by various stimuli. In this way a po.sitivc after-image may be 
changed into a negative one; so, likewise, after images looked at .at the 
same time through two differently colored glasses arc changed bj' stimuli 
(auditory, gustatory, tactile, etc.) ; in color they appear mixed or parti- 
colored. It is an interesting fact that acoustic aftcr-im.ages arc able to 
modify optic.al images in an analogous manner. When a colored surface is 
looked at .subjective images— c. p., spots, geometrical figures, etc.— appear 
thereon, determined by various stimuli. It is a str.angc fact th.at they m.ay 
be excited even bj' the remembrance of a tone. They then correspond to 
the after-image which arises when the lone is .actually lie.ard. A white 
surface changes, if a colored one is strongly c.allcd up in im.agination, into 
that color, and after-images also aiipear. An after-image already present 
may he changed in color if that color is called up in imagination. If, 
while regarding a subjective colored surface another color is thought of, the 
surface goes over first into a mi.xture of the two colors, and finally into th.at 
of the second. It is possible in this way to mingle objective colors with 
subjective. An actual red surface appears violet if blue be called up in 
imagination. 

The Cosmetic Value of Paraffin Injections after Enucleation of the 
Eyeball.— Ramsay, Gla.sgow {Lancet, January 31, 1903), records his experi- 
ence in the use of paraffin in 22 ca.scs for forming a stump on which to fit 
an artificial eye. His method of procedure is as follows: The conjunctiva 
is divided as close as possible to the cornc.al margin. Each rectus muscle 
is caught up on a strabismus hook and sutured to the overlying conjunctiva 
with a strand of catgut. The tendons of the recti muscles are cut at their 
insertion into the sclerotic, and thereafter the operation for the removal of 
the eyeball is completed in the ordiii.ary manner. The c.apsule of Tenon is 
packed with gauze till a strong black silk puree suture has been passed 
around the conjunctiv.al margin, and then, the packing being removed, the 
melted paraffin is injected with a carefully sterilized gl.ass syringe, the cap- 
sule being opened to its utmost capacity by holding the recti muscles on the 
stretch by means of the four catgut sutures and filled to overflowing. The 
purse suture is then tightened and securely fixed by a double knot, and the 
catgut sutures are tied, the superior rectus muscle being approximated to the 
inferior and the intern.al to the external. 

This operation is followed by very little inflammatory reaction. The purse 
suture is removed in two weeks, at which time there will be found over the 
freely-movable paraffin stump a clean, non-discharging surface of conjunc- 
tiva. A week later an artificial eye can be adjusted. 
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To ensure success two points require special attention. First tlie ope a- 
fcion must be carried out with every precaution against sepsis, and so it i 
Lt brattempX cases where the eyeball is in a state of active suppura- 
Kon ana secondly, the sutures must hold the conjunetira in accurate pos.- 
tion OTer the paraffin. It is important to see that an equal grip is taken 
L conjuncJa all aronnd the free edge, and that too wide an interval is not 

left between the stitches. 

There were four failures in Eamsay’s 22 cases. In one case after the enucle- 
ation of a supporting eyeball pus appeared in the socket and set up so mucr 
inflammatory reaction that the stitches were removed and the moulded 
paraffin allowed to escape. In 3 cases the paraffin came out through ineffi- 
ciency of the stitching. The 18 remaining cases gave a satisfactory cosmetic 
result, with free movement of the prothesis. 
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Symposium on Snake Venom: 1. The Poison of Serpents, Mitchell. 
2. Venom and Antivenene, McFarland. 3. A Comparative Study of 
Snake Venom and Snake Sera, Noguchi {Proceedings of the Pathological 
Society of Philadelphia, February, 1903, vol, vi., No. 4).— Mitchell opened this 
symposium with an interesting historical introduction. Bonaparte had in- 
dicated the albuminous character of snake poison in 1843. Mitchell began 
his researches on snake venom in 1857, and at intervals continued them until 
1899, both alone and in connection with Reichert and Stewart. The general 
toxicity, pathology, and action of venom on the blood were so completely 
worked out as to leave only a few points undetermined. During the last two 
yeans Fiexner and Nogucbi have worked on snake poison in the light of the 
recent important theories of immunity inaugurated by Bordet and Ehrlich. 

Calmette has succeeded in immunizing horses against cobra poison by heat- 
mg tlm venom to 70°, Avhich removed the local irritating poison while not 
affecting the neurotoxin. McFarland began immunizations with cobra 
venom on Calmette’s principle On turning his attention to immunization 
against rattlesnake venom, an extremely irritative local poison made the in- 
jection of large animals wellnigh impossible. At the end of a year how- 
ever, the horse serum possessed protective powers against the neurotoxic 
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principle of both cobra and rattlesnake venom and gave precipitates with 
rattlesnake venom markedly, and with cobra venom to a less extent. 

The work of Flexner and Noguchi has been important as confirmatory of 
Ehrlich’s lateral chain theory of immunity. It was found that the various 
venoms act as an intermediary body to bring about hajmolysis of the blood 
of susceptible .animals in presence of the blood serum, which completes the 
hremolysis by its complementing action. In most cases, in tlie .absence of 
serum, no hajmolysis hakes place. Whenever it does, however, the lysis of 
the corpuscles has been shown by Xycs to be due to an endocomplement 
within the blood cells. Unmodified snake serum .also produces hajinolysis, 
but when heated to destroy the complement is not hremolytic, and does 
not recover complement from the scrum of the alien blood, in this respect 
differing in its action from venom. Venom itself when fresh cont.ains no 
complement, hut is reactivated by sn.akc comidcment as well as by the com- 
plement of susceptible bloods. The serum of animals inoculated with 
heated rattlesnake serum protects .ag.ainst the hminolytic action of rattle- 
snake serum, and the venoms of r.attlesnake, cobra, and moccasin. 


The Pancreas in Cirrhosis of the Liver.— Stkiniiaus {Dcut. Arch. f. 
hlin. Med., 1902, Bd. 74, p. 537) made a study of the pancre.as in twelve 
cases of cirrhosis of the liver. In .all, except one instance, the pancreas 
showed a more or less grave chronic inflammation. The one exception W'as 
a typical case of Lacnnec’s cirrhosis of the liver. The chronic inflatnmatory 
changes in the pancreas consisted in a connective tissue growth, which 
w’.as sometimes of a perilobular type, sometimes of a perincinar type, and 
although occasionally the parenchyma of the org.an was in large part re- 
placed by fibrous tissue, in no case were the islands of Langerhans involved. 
These structures appeared to be normal in every case. A transient gly- 
cosuria w.as noted in one case, and the author calls attention to the possible 
relation which m.ay exist between chronic inflammatory lesions of the pan- 
creas and the alimentary glycosuria of cirrhosis of the liver. 

Eing Bodies (Nuclear Remnants) in Ansemic Blood.— Cabot {Journal oj 
Medical Research, 1903, vol. ix. p. 15), using AVright’s modlfic.ation of Leish- 
manu’s stain in studying the blood from cases of anremia, observed peculiar 
stained ring formations within certain of the red blood corpuscles. These 
figures were seen in three cases of pernicious anremia, four of lead poisoning, 
and one of lymphatic leuktemia. Unlike the ordinary basophilic granula- 
tions found so often in the red blood cells from cases of lead poisoning and 
pernicious antemia, these figures stained not blue, but bright red. The rings 
w'ere quite perfect. They varied in size : in some instances being very small, 
in others encircling the extreme periphery of the corpuscle. Rarely they 
were twisted or had a figure-of-eight form. Occasion.ally basophilic gr.anula- 
tions were noted in the same corpuscle which contained a ring body. Such 
figures did not appear in blood specimens stained with hajmatoxylin. The 
author believes that they may be connected in some manner with cell regen- 
eration, and suggests that they may represent nuclear remains, or, perhaps, 
portions of the nucleus which have resisted those forces destructive to it, and 
ultimately to the cell itself. 
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Action of Water on Lead.— Dr. S. Rhzicka {Arekiv fur Hygiene, xli., p. 
23) has conducted a series of experiments with distilled water and with solu- 
tions of salts of calcium, magnesium, potassium, sodium, and ammonium 
(sulphates, chlorides, carbonates, and nitrates) on clean lead pipe under 
various conditions, as contact with air, exclusion of air, renewal of the solu- 
tions, mixing of solutions, etc., and has determined the amounts of lead taken 
up in each case. Water containing carbon dioxide, and solutions containing 
organic matter from grass, peat, radish leaves, and fish flesh were tried, also. 
He concludes as follows : 1. The influence of inorganic salts in solution is 
independent of the nature of the base, but is due wholly to the combined 
acids. Nitrates in solution cause almost as much corrosion as does’ distilled 
water, but chlorides, sulphates, and carbonates exert a restraining action, the 
inten.sity of such influence being greatest with the last mentioned. 2. With 
combined solutions of salts the order of the restraining influence of the 
several salts is, from least to greatest, nitrates, chlorides, sulphates, carbon- 
ates. Carbonates always diminish the rate of corrosion by the other three ; 
sulphates, that by chlorides and nitrates; chloride.s, that by sulphates and 
nitrates ; and nitrates always increase the action of the other three. S. It 
lead comes continuously in contact with fresh portions of a carbonate solu- 
tion, the amount of lead given up, small in any event, diminishes progressively. 
4. A relatively small amount of carbonate can overcome the influence ot 
nitrate (6 carbonate to 10 nitrate), but when it falls at all below the necessary 
amount (to 5 parts, for instance), the action increases at once. 5. Free 
carbon dioxide, contrary to general belief, causes diminished action with both 
distilled water and the salt solutions. 6. Tlie organic matters of peat increase 
corro.sion; those of the other substances employed inhibit it. 7. Carbonates, 
carbon dioxide, and extracts of grass and of radish leaves exert greater in- 
hibitive influence than the other substances used. Under all conditions, 
acce.ss of air results in increased corrosion. 

The restraining influence of carbon dioxide is testified to also by F. Crowes 
(^Proceedings of the Chemical Society, 1902, vol. xviii. p. 46), whose experiments 
yielded results substantially, but not wholly, in agreement with the above. 
Ho found that soluble sulphates and sulphuric acid exert a greater restraining 
influence than that of the carbonates. Calcium hydroxide in large amounts 
promotes corrosion. He determined the nature of the compound of lead 
resulting wlien pure lead is brought into contact with ordinary distilled water 
Considerable lead goes into solution, probably as hydroxide ; but, on filtering’ 
a lead compound soluble in cold acetic acid remains on the paper This 
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was found to be a ]iydroxy-carbonate containing three molecules of carbonate 
and one of hydroxide (SPbCOj.PbOjH,). The first reaction with aerated water 
appears to be oxidation and formation of hydroxide^ Avhich then is precipi- 
tated by carbon dioxide as basic carbonate. 

Disinfection by Dry Heat.— Scbumburq {ZcUschriJl fib- JTijgienc mid 
InfedionshrankheUen, xli. p. 1G7) show.s that, although dry hot .air is so un- 
certain in its aetion as to be unsuitable for practical disinfection, air at 
100° U. will kill the most resistant non-sporing bacteria in .and on clothing 
and other objects within an hour, if it contains from 55 to G5 per cent, relative 
humidity. This degree of moisture can be attained by having a vessel of 
Avater in tlie space where the objects are treated. Since disinfection of 
clothing and other objects containing anthrax and tetanus spores is very 
seldom needed, and since, on the other hand, the bacteria most commonly 
the object of disinfection (tliosc of typhoid fever, cholera, pl.ague, influenza, 
diphtheria, tuberculosis, and, prob.ably, measles and scarlet fever, and the 
pus cocci) form no spores, disinfection with moist hot air will suffice in 
almost all cases. This method has this adv.antagc over disinfection by 
steam : that articles of leather (gloves, books, riding breeches, etc.) may he 
exposed from six to eight hours without injury. 

The Neutral-red Method in the Differentiation of B. Coli and B. 
Typhosus.~A systematic tost of a number of races of coli and- typhoid 
organisms with neutral-red has been made by M. P. FiTZGERAnn and George 
Dreyer {Biochemisches Ccntralblait, March 1, 1903, p. 238), who used 
peptone bouillon .and agar containing 0.5 or 1,0 per cent, aqueous solution of 
neulral-rcd and varying amounts of acid, alkali, and glucose. They found 
but one qualitative difference between B. coli and B. typimus, and hence, one 
cannot be satisfied with this one test alone. Glucose-free bouillon is prefer- 
.able to ag.ar. Large amounts of acid interfere Avith the re.action, and one 
must avoid the presence of 0.6 per cent, or more of glucose. The best me- 
dium appeared to be 3 per cent, lactose bouillon Avith the .above-mentioned 
amount of neutral-red. In four to six days, B. typhosus gives a yelloAV color, 
Avhile B. coli gives a red. The original color of the liquid has no influence 
on the end result. When the typicjil color once .appears it persists. The 
result is less dependent upon the amount of free acid or alkali than Avith 
other methods. Different samples of neutral-red appeared to be reducible in 
different degrees. 
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of phthisical women, 169 
Stewart, D. D., gallstone disease, with spe- 
cial reference to diagnosis and treatment, 
851 

Stomach; carcinoma of, 557 
Streptothfices, 373 

Suppression of urine, total, in pregnant and 
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